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OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON.  D  C.  iOJU 


DAEN-CWE-DS  23  February  1981 

SUBJECT:  Instruction  Reports  K-80-6,  K-80-7,  and  K-81-3:  The  Basic  User's 

Guide,  User's  Reference  Manual,  and  Validation  Report  for  a  Com¬ 
puter  Program  for  Design  and  Analysis  of  Inverted-T  Retaining  Walls 
and  Floodwalls  (TWDA) 


All  Corps  Elements  with  Civil  Works  Responsibilities 


1.  The  subject  reports  document  a  computer  program  for  analyzing  and 
designing  reinforced  concrete  retaining  walls  and  floodwalls.  This  computer 
program  was  developed  according  to  specifications  provided  by  the  members  of 
the  Computer-Aided  Structural  Engineering  (CASE)  Task  Group  for  T-Walls.  As 
is  the  goal  with  all  CASE  tasks,  the  intent  is  to  make  an  organized,  cost- 
effective  computer  solution  available  to  the  Corps'  designers  for  use  when 
the  need  arises. 

2.  Engineers  will  be  readily  able  to  tell  by  the  description  of  the  program 
and  by  the  examples  given  in  the  reports  of  the  applicability  toward  their 
needs.  Detailed  documentation  of  the  program  may  be  obtained  from  the 
Engineering  Computer  Programs  Library  (ECPL)  of  the  U.  S.  Army  Engineer 
Waterways  Experiment  Station  (WES),  Vicksburg,  Miss. 

3.  We  strongly  encourage  the  use  of  this  program  where  applicable  throughout 
the  Corps. 


FOR  THE  CHIEF  OF  ENGINEERS 


i 


LLOYD  A.  DUSCHA 

Chief,  Engineering  Division 

Directorate  of  Civil  Works 
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PREFACE 


This  manual  describes  n  detail  the  use  of  TWDA ,  a  computer  pro¬ 
gram  for  design  and  analysis  of  inverted-T  retaining  walls  and  flood- 
walls.  The  program  is  a  product  of  the  Computer-Aided  Structural  Engi¬ 
neering  (CASE)  Project  of  ."lie  Office,  Chief  of  Engineers,  l!.  S.  Army 
(OCE) ,  and  of  the  Computer-Aided  Structural  Design  (CASD)  Project  of 
the  l! .  S.  Army  Engineer  Division,  Lower  Mississippi  Valley  (LMVD) . 

Mr.  William  A.  Price,  Chief,  Computer-Aided  Design  Croup  (CADO) , 
Automatic  Data  Processing  (ADP)  Center,  U.  S.  Army  Engineer  Waterways 
Experiment  Station  (WES),  provided  the  overall  design  of  the  program 
and  led  the  program  development  team.  The  program  and  this  manual  were 
written  by  Mr.  Price  and  Messrs.  Robert  L.  Hall,  H.  Wayne  Jones,  Reed  L 
Mosher,  and  Michael  E.  George,  all  of  the  CADG.  The  work  was  managed 
and  coordinated  by  Dr.  N.  Radhakrishnan,  Special  Technical  Assistant, 
ADP  Center,  assisted  by  Mr.  Paul  K.  Senter,  CADG.  Mr.  Donald  L. 

Neumann  was  Chief  of  the  ADP  Center.  Mr.  Donald  R.  Dressier  was  the 
point  of  contact  in  OCE. 

The  program  was  written  according  to  specifications  provided  by 

the  members  of  the  CASE  Task  Croup  on  T-Walls  and  of  LMVD ' s  CASD  Commit 

tee  and  by  other  Corps  personnel: 

CASE  Task  Group  on  V-Walls 

Victor  M-  Agostinelii,  LMVD  (Chairman) 

Terry  C.  Cox,  LMVD 

Alvis  Eikstrems,  North  Atlantic  Division 

Stacey  Anastos,  North  Atlantic  Division 

Joseph  V.  Milliorn,  formerly  with  New  Orleans  District 

Raymond  Vcselka,  Galveston  District 

LMVD's  CASD  Committee 

Victor  M.  Agostinelii,  liiVD  (Chairman) 

Arvis  R.  Dennis,  Vicksburg  District 
Clifton  C.  Hamby,  Vicksburg  District 
Sefton  B.  Lucas,  Memphis  District 
Joseph  Barber,  Memphis  District 
James  C.  Bigham,  New  Orleans  District 

Joseph  V.  Milliorn,  formerly  with  New  Orleans  District 
James  J.  Smitii,  St.  Louis  District 
Thomas  J.  Mudd,  St.  Louis  District 


l.MVU'  s  CASH  (UimmiJ.  t  oo  (Pont  inned) 

James  Cronin,  St.  l.ouis  District 

Carlton  Smith,  St.  l.ouis  District 

0( : E  ( DAKN-CWK-DS )  Pe  rsonn el 

Keith  0.  O'Donnell,  former  Chief,  Structural  Engineer ing  Section 
(ret  ired) 

Donald  K.  Dressier 

l.ucian  C.  Cuthrie 

Ither  Corps  Personnel 

(arl  K.  Pace,  Structures  Laboratory,  WES 

William  A.  Price,  ADP  Center,  WES 

James  D.  Wall,  South  Atlantic  Division 

The  following  K'ES  personnel  contributed  to  the  coding  of  the  pro 
gram:  Messrs.  Price,  Hall,  Jones,  Mosher,  and  Ceorge  of  the  CADG  and 

Messrs.  Edward  F.  O'Neil  III  and  Roy  E.  Campbell  of  the  Structures  Lab 
oratory.  Dr.  William  P.  Dawkins,  Oklahoma  State  University,  and 
Dr.  Michael  W.  O'Neill,  University  of  Houston,  contributed  routines 
under  contract  to  WES. 

A  basic  user's  guide  and  a  program  validation  report  will  also 
be  published  on  TWDA.  Copies  of  the  Program  Criteria  Specifications 
Document  are  available  from  I.MVD. 

Directors  of  WES  during  the  development  of  this  program  and  the 
publication  of  this  user's  guide  were  COL  J.  L.  Cannon,  CE,  and 
COL  N.  P.  Conover,  CE.  Technical  Director  was  Mr.  F.  R.  Brown. 
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HOW  TO  USE  THIS  BOOK 


Instructions  for  the  preparation  of  data  are  presented  in  four 
ways.  The  user  is  urged  to  make  himself  aware  of  all  four  presentations 
and  select  the  one  that  best  meets  his  particular  needs: 

1.  For  the  beginning  user:  Paragraph  12-3,  Data  Preparation 
Checklist.  See  especially  paragraph  12-3-12. 

2.  Data  arrangement  reminder:  Paragraph  12-2-10.  This  and  the 

list  of  commands  in  paragraph  2-3-1  are  available  while  the  program  is  ' 

running  by  typing  a  question  mark  (?)  as  a  command. 

3.  hist  of  data  lists  and  the  variable  names  in  them:  Paragraph 
12-2  and  Figures  3-1  through  3-5.  This  is  intended  for  use  as  a  check¬ 
list  for  the  experienced  user. 


4.  Detailed  data  definitions,  arranged  by 
and  3,  plus  the  first  part  of  each  of  Chapters  4 


data  list : 
through  8. 


Chapters  2 


A  pull-out  summary  of  all  data  lists  is  given  at 


the  end  of  Chapter  12. 
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CONVERSION  FACTORS,  INCH-POUND  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 


Inch-pound  units  of  measurement  used  in  this  manual  can  be  converted  to 
metric  (SI)  units  as  follows: 


_ Mu  1 1 iplv _ 

cubic  yards 

feet 

inches 

pounds  (force) 
pound  (force)-feet 
pounds  (force)  per  foot 

pounds  (force)  per  square  foot 

pounds  (force)  per  square  inch 

pounds  (mass)  per  cubic  foot 
square  inches 


By 

0. 7645549 

0.3048 

2.54 

4.448222 

1.355818 

14.5939 

47.88026 

6.894757 

16.01846 

6.4516 


_ To  Obtain _ 

cubic  metres 
met  res 
cent imetres 
newtons 
newton-metres 
newtons  per  metre 
pascals 
kilopascals 

kilograms  per  cubic  metre 
square  centimetres 


x 
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ELECTRONIC  COMPUTER  PROGRAM  ABSTRACT 


TITLE  OF  PROGRAM 

TWDA  -  T-Wall  Design  Analysis  (CORPS  No.  X0053) 

PROGRAM  NO 

7 1 3-F3-RO-02 7 

PREPARING  AGENCY 

U.  S.  Army  Engineer  Waterways  Experiment  Station,  ADP  Center,  CADG 

AUTHORIS)  William  A.  Price,  Robert  I,. 
Hall,  H.  Wayne  Jones,  Reed  1. 
Mosher,  and  Michael  E.  George 

DATE  PROGRAM  COMPLETED 

June  1980 

STATUS  OF  PROGRAM  ] 

PHASE 

Operational 

STAGE 

A  PURPOSE  OF  PROGRAM 

Analysis  or  design  of  an  inverted-T  wall  subjected  to  retaining  wall  and/or 
floodwall  loadings.  Design  comparisons  for  finding  the  most  economical  combi¬ 
nation  of  base  embedment,  key  length,  base  width,  and  base  slope  are  based  on 
construction  cost  of  excavation,  concrete,  and  backfill.  Performs  stability 
analysis  or  design  and  structural  analysis  or  design.  Conforms  to  Kngineer 
Manual  1110-2-2501,  EM  1110-2-2505,  and  other  Corps  of  Engineers  standards. 


B.  PROGRAM  SPECIFICATIONS 

The  program  is  written  in  FORTRAN  IV.  The  graphics  display  option  uses  the 
Graphics  Compatibility  System  (CCS). 


C.  METHOOS  f 

Active  earth  pressures  may  be  calculated  by  Coulomb's  equations  or  by  the  in-  i 

cremental  wedge  method.  The  program  is  highly  interactive,  following  a 
computer-aided  design  methodology.  The  analysis  procedure  considers  overturn¬ 
ing,  sliding,  and  bearing  pressure,  relative  to  the  soil  immediately  adjacent 
to  the  wall.  Earthquake  effects  are  included.  Stress  design  includes  deter¬ 
mination  of  reinforcement. 


D.  EQUIPMENT  DETAILS 

Time-sharing  mainframe  computer  (overlaid  for  49k  words  of  main  memory). 

Time-sharing  terminal — Tektronix  4014  needed  for  graphic  display  option.  Rest 
of  program  may  be  run  on  any  interactive  terminal. 

Remote  high-speed  job  entry  terminal  (COPE,  etc.). 


E.  INPUT-OUTPUT 

Input  is  by  time-sharing  keyboard,  either  directly  or  via  data  files.  Inter¬ 
mediate  data  are  stored  in  disc  files.  Output  is  to  the  time-sharing  terminal 
and/or  to  a  high-speed  computer  terminal. 


F  additional  remarks  [his  program  was  written  under  the  auspices  of  the  (H  E 
Computer-Aided  Structural  Engineering  (CASE)  Project  Task  Croup  on  T-W.tlls  and 
the  I.MVD  Computer-Aided  Structural  Design  (CASH)  Committee.  Call  W.  A.  Price, 
FTS:  542-1645,  for  more  information.  Available  publications  include  the  Basic 

User's  Guide,  the  User’s  Reference  Manual,  and  the  Validation  Report.  They  are 
available  from  the  ECPL  of  the  WES  Technical  Information  Center.  Copies  of  the 
Program  Criteria  Specifications  Document  are  available  from  EMVl). 


USER'S  REFERENCE  MANUAL :  COMPUTER  PROGRAM 
FOR  DESIGN  AND  ANALYSIS  OF  INVERTED- T 
RETAINING  WALLS  AND  FLOODWALLS  (TWDA) 

CHAPTER  1 :  INTRODUCTION 


1-1  PURPOSE  OF  PROGRAM  TWDA  AND  THIS  MANUAL.  TWDA  is  a  computer-aided 
structural  design  system  for  analysis  and/or  design  of  inverted-T 
cantilever  walls  founded  on  earth  or  rock.  Multiple  load  cases  allow 
the  wall  to  act  as  a  floodwall  or  a  retaining  wall.  This  manual  is 
intended  for  use  by  structural  engineers.  The  program  does  not  attempt 
to  establish  any  soil  design  criteria;  such  data  must  be  entered  by  the 
user  after  consultation  with  a  soil  design  engineer.  There  are  no 
default  values  for  soil  criteria  parameters,  except  as  provided  in  Corps 
engineering  standards  for  structural  design. 

1  - 2  ORGANIZATION  AND  SUMMARY  DESCRIPTION  OF  P ROG RAM 

1-2-1  St  rue  ture ,  TWDA  is  a  series  of  design/analysis  modules,*  each 
performing  one  specific  step  in  the  design  or  analysis  process. 
These  modules  are  callable,  in  any  logical  sequence,  from  an  executive 
command  phase.**  While  in  this  < xecutive  phase,  the  user  may  cal' 
various  procedures  for  data  entry,  data  review,  saving  the  current  design 
status,  restoring  from  an  old  status  save,  etc.  This  organization  is 
illustrated  in  Figure  1-1. 

1-2-2  Brief  Description  of  Data  Entry.  The  data  entry  procedure  is 

similar  to  that  for  program  TGDA,t  except  that  the  data  phase  is 
combined  with  the  command  phase  instead  of  being  separate  as  in  TGDA. 
Features  include: 

a.  Data  are  entered  by  naming  the  group  and  listing  the  values 
in  that  group,  all  on  one  line. 

b.  Default  values  are  requested  by  entering  the  letter  D  for  the 
desired  data  item(s) ,  instead  of  a  numerical  value. 

c.  Values  to  be  left  undefined  or  changed  to  the  undefined  state 
are  identified  to  the  program  by  typing  the  letter  C  instead 


*  A  module  is  a  subprogram  that  is  controlled  as  one  unit  and  that 
performs  one  complete  aspect  of  the  purpose  of  the  entire  program. 

**  The  executive  phase  of  this  program  is  the  central  core  of  the  user's 
flow  of  control.  The  user  may  enter  data  or  start  a  module  while  in 
the  executive  phase. 

i  TGDA  (three-girder  tainter  gate  design/analvsis)  is  a  computer  pro¬ 
gram  (713-F3-RO-022)  developed  for  the  Lower  Mississippi  Valiev 
Division's  Computer-Aided  Structural  Design  (CASD)  Committee  in  lH7h. 
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Figure  1-1.  Basic  program  flowchart 


of  entering  a  value  for  the  particular  item(s). 

d.  A  value  to  be  left  unchanged  from  its  previous  state  is 
identified  to  the  program  by  typing  the  letter  S  for  the 
particular  item,  instead  of  repeating  the  earlier  value. 

e.  The  program  looks  for  illogical  and  inconsistent  data  and 
identifies  such  items  to  the  user  for  correction  or  use  anyway. 

f.  The  current  status  of  items  of  input  data  or  of  all  data 
values  can  be  reviewed. 

g.  Mul tiple-leve L  prompting  is  provided,  with  more  detailed  in¬ 
formation  when  the  user  answers  with  a  question  mark. 

Thus  the  program  will  accept  several  sets  of  input  data,  where  the 
following  sets  contain  only  the  changes  to  the  data  comprising  the  pre¬ 
ceding  sets.  Repetitive  data  will  remain  unchanged. 

1-2-3  Data  Review.  Two  methods  of  data  reveiw  are  available: 

a.  Input  data  may  be  reviewed  with  the  LOOK  command. 

b.  Default  value  review  is  available  at  selected  points  in  the 
interaction  as  described  else  where  in  this  manual.  Unless 
reviewed  with  this  option,  default  values  are  set  automati¬ 
cally  by  the  user's  selection  of: 

(1)  Floodwall  or  retaining  wall  criteria. 

(2)  Hydraulic  or  nonhvdraulic  structure  criteria. 

Making  the  review  of  default  values  optional  is  expected  to  enable  the 
experienced  user  to  simplify  and  expedite  his  pro  1  imin.irv  designs.  In 
any  case,  the  values  are  printed  out  in  the  report  file.  The  eombinntion 
of  a  nonhvdraulic  floodwall,  being  illogical,  will  be  rejected.  Default 
values  are  taken  from  Corps  engineering  publications;  nonstandard  values 
set  bv  the  user  are  printed  in  the  report  file. 


1-2-4  Restart  Capability.  In  addition  to  the  user-controlled  SAVE  files, 
the  program  uses  an  automatic  UPDATE  file  that  is  reset  (brought 
up-to-date)  after  the  completion  of  a  calculation  module  and  after  many 
of  the  commands.  The  message  UPDATE  FILE  RESET  is  printed  each  time 
this  happens.  The  RESTart  command  restarts  the  program  from  either  an 
old  update  file  or  a  previously  saved  snapshot  file. 

1-2-5  Volume  of  Printout.  Printout  is  of  two  types: 

a.  The  printout  to  the  user's  time-sharing  terminal. 

b.  A  full  report  of  calculations  made  is  written  to  a  report 
file  that  can  be  listed  at  a  time-sharing  terminal  and/or  sent 
to  the  high-speed  printer  in  the  user's  District  Office  ADP 
Center. 

The  amount  of  terminal  printing  is  controlled  by  the  ALLP  and  MINP  com¬ 
mands.  The  amount  of  report  file  printout  is  controlled  by  the  TRCE  3 
and  TRCE  0  commands. 

1-2-6  Calculation  Modules: 

a.  SA.  Stability  analysis  active  pressures  for  overturning  and 
sliding;  calculated  along  a  vertical  plane  at  the  end  of  the 
heel : 

(1)  Coulomb's  equations  plus  surcharge  pressure  equations 
assuming  elastic  soil. 

(2)  Incremental  wedge  methods. 

(3)  As  inputted. 

b.  FA .  Foundation  stability  analysis  of  a  completely  defined 
wall  (overturning,  sliding,  and  bearing);  uses  module  SA  as 
needed.  (Modules  SA  and  SP  need  not  be  called  by  the  user 
when  modulue  FA  is  used.) 

c.  FD.  Foundation  stability  design,  uses  moduLes  SA  and  FA  as 
needed.  (Modules  SA  and  FA  are  called  automatically  by 
module  FD  as  needed.) 

d.  SP.  Stem  pressures  for  structural  analysis.  Same  basis  as 
module  SA,  except  that  the  pressures  are  calculated  at  the 
stem  face  instead  of  at  the  end  of  the  heel.  This  is  for 
structural  analysis  of  the  stem.  Heel,  toe,  and  key  slabs 
will  use  pressures  based  on  the  stability  analysis  from 
modules  FA  or  FD. 
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DATA 


1-3-1  General  Description.  Data  are  of  two  types,  basic  data  and  load 

case  data.  Basic  data  are  used  as  if  common  to  all  load  cases 
unless  overridden  by  data  for  a  particular  load  case.  Load  case  data 
consist  of  values  applicable  to  only  one  load  case.  Basic  data  also 
include  unchanging  data  such  as  wall  dimensions. 

1-3-2  Basic  General  Description  Data: 

a.  Criteria  Selection: 

(1)  Floodwall  or  retaining  wail. 

(2)  Hydraulic  or  nonhydraulic  structure. 

b.  Wall  geometry  (Figure  3-5). 

c.  Soils  data  for  existing  earth  (Figure  3-2). 

d.  Loads  common  to  all  load  cases  (except  ones  for  which  value(s) 

are  reset  in  load  case  data)  (Figure  3-4). 

1-3-3  Load  Case  Data  (for  each  individual  load  case): 

a.  Possible  Factors  For  Describing  Any  ONE  Load  Case  (in  addition 

to  or  in  place  of  basic  data): 

(1)  Water  (Figure  3-1): 

(a)  Water  elevations  over  heel  and  over  toe;  unit  weight 
of  water  (default  =  62.5). 

(b)  Seepage  pressures  according  to  description  in 
paragraph  3-2-2. 

(2)  Earth  (Figures  3-1  and  3-2): 

(a)  Geometry  and  soil  properties  for  earth  layers  over 
heel  and  over  toe. 

(b)  Earth  pressures  on  wall  (J_)  calculated  from  the 
earth  elevations  and  k  value  Coulomb  theory,  (2) 
calculated  from  the  earth  elevations  and  incremental 
wedge  theory,  or  (3)  as  inputted  separately. 

(3)  Horizontal  loads  (Figure  3-4): 

(a)  Trapezoidal  (linearly  varying  distributed)  loads, 

horizontal  on  stem,  W  and  W  through  W,  in 
Figure  3-4.  H 

(b)  Concentrated  horizontal  forces  and  their  elevations, 
PHj  and  PH2  . 

(4)  Surcharges  over  heel  and  over  toe,  values  and  locations 

(Figure  3-4): 

(a)  Distributed,  over  all  or  any  part  of  the  cross  sec¬ 
tion,  W,  and  W 
h  t 
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(b)  Up  to  five  vertical  concentrated  line  loads  parallel 
to  t he  wall  ( t' v j  through  I’  ,  in  Figure  3-3)  plus 
the  force  Pv5  centered  on  the  top  of  the  stem  and 
Pvg  anywhere  on  the  base. 

(5)  Wind  direction  and  magnitude  (Figure  3-1). 

(6)  Earthquake  effect  acceleration  factors  or  effective  K 
values. 

( 7 )  Design  criteria 

(a)  Load  factors  for  reinforced  concrete  strength  design 
and  overstress  factors  for  working  stress  design. 

(h)  Allowable  bearing  capacity,  interpolated  values 
over  ranges  of  allowable  toe  base  elevations  and 
base  widths  (see  paragraph  3-2-2),  for  each  Inver 
of  existing  earth. 

(c)  Minimum  factor  of  safety  against  shear  friction 
si iding. 

(d)  Minimum  safety  factor  for  cohesion  and  tan  data 
values  used  in  the  sliding  determination  by  allow¬ 
able  strength  equilibrium  methods. 

(e)  Limiting  value  of  the  overturning  stability 
resultant  ratio. 

(f)  Reinforced  concrete  design  parameters. 

(g)  Specification  of  "hydraulic"  or  "nonhydraul ic" 
structure. 

(h)  Heel  earth  cover  crack  control. 

b.  Tv pic a  1  Application  of  Load  Cases.  Any  load  case  may  have 
any  or  all  of  the  effects  described  above . 

1-4  H1CHLICHTS  OF  TWDA  DESIGN 

1-4-1  Tlie  Stability  Des  ign/Analysis  Phase. 

a.  This  place  finds  the  least-cost  combination  of  values  inside 
user-defined  ranges  of  base  width,  bottom  of  tow  elevation, 
base  slope,  and  key  length,  for  a  given  stem  ratio  or  toe 
width,  that  satisfies  stability  requirements  for  up  to  10 
load  cases.  Cost  factors  include: 

(L)  Structural  excavation,  with  separate  unit  prices  in  each 
existing  soils  laver  and  for  the  key. 

(2)  Concrete,  with  separate  unit  prices  for  the  stem,  base 
slab,  and  key. 

(3)  Structural  backfill,  with  separate  unit  prices  for  each 
hackf ill  1  aver. 


1-5 


b.  Earth  pressures  for  design  are  calculated  by  using  either 
Coulomb's  equations  for  earth  pressure  and  Boussinesq's 
equations  for  surcharge  pressures  or  by  an  incremental  wedge 
technique.  Earthquake  effects  are  based  on  the  Mononobe-Okabe 
method  of  equivalent  K.a  for  earth  pressure  and  Westergaard 
theory  for  dynamic  water  pressure.  Earth  pressures  for 
analysis  can  be  either  as  just  described  for  design  or  as 
read  in  by  the  user. 

c.  Hydrostatic  pressures  are  calculated  by  the  line  of  creep  or 
design  and  by  either  the  line  of  creep  or  as  defined  by  the 
user  for  analysis.  Control  options  include: 

(1)  Crack  over  heel  or  not. 

(2)  Each  load  case  calculates  its  own  pressures  or  all  load 
cases  use  the  value  determined  for  one  selected  load  case. 

(3)  Choice  of: 

(a)  Creep. 

(b)  Hydrostatic  over  heel  and  toe;  linear  variation 
between  heel  and  toe  (as  for  dams). 

(c)  User-defined  vertical  and  horizontal  pressures. 

(d)  Water  over  toe  sets  the  weight  on  the  toe;  water 
over  heel  sets  the  weight  on  the  heel  and  the  uplift 
under  the  base  (as  for  the  wall  of  a  lock  with  an 
impervious  floor). 

1-4-2  The  Structural  Design/Analysis  Phase. 

a.  This  phase  uses  the  working  stress  (AC1  alternate)  method 
and  provides  for  future  addition  of  strength  design.  Design 
is  for  minimum  slab  thickness  within  the  controls  selected 

by  the  user  in  the  input  data.  Default  is  to  a  simple,  basic 
wall  that  the  user  may  elaborate  on  by  adding  additional  in¬ 
put  data  as  desired.  After  the  concrete  dimensions  have  been 
set  for  moment,  axial  force,  shear,  and  architectural  consid¬ 
erations,  reinforcing  steel  requirements  at  critical  and 
selected  locations  are  calculated  directly  for  the  actual 
thickness,  moment,  axial  force,  and  shear  at  each  location. 

The  need  for  multiple  layers  of  steel  is  checked  based  on 
maximum  bar  size  and  minimum  spacing  as  selected  bv  the  user. 
Multiple  layers  are  used  it  needed,  including  adjustment  of 
slab  thickness.  The  1477  edition  of  AC  1  318  is  used. 

b.  Maximum  wall  height  from  top  of  stem  to  bottom  of  kev  is 
6b. 0  ft*;  maximum  base  width  is  48.0  ft.  These  maximum 
dimensions  mav  be  increased  later. 


A  table  of  l.n  tors  ior  converting  inch-pound  units  of  measurement  to 
metric  (SI)  units  is  presented  on  page  x. 


IK 


The  output  of  an  independent  stability  analysis,  such  as  from 
a  finite  element  analysis  or  pressure  measurements,  may  be 
used  as  input  to  the  stress  analysis  or  design  modules.  See 
Chapter  11  for  details  on  this  form  of  analysis. 


CHAPTER  2:  EXECUTIVE  COMMANI)/!)ATA  ENTRY  PHASE 


2-1  FUNCTION.  The  executive  command  and  data  entry  phase  controls 

the  restart  files,  accepts  data,  reviews  data,  starts  computation 
modules,  directs  tile  report  file  to  storage  or  a  high-speed  printer, 
and  performs  other  miscellaneous  chores  for  the  user. 

2-2  COMMAND  FORMAT 

2-2-1  Commands  are  typed  interactively  by  the  user  immediately  after 
the  question  mark  (?)  under  the  prompting  word  COMMAND.  For 
commands  that  need  supplemental  information,  the  terminal  asks  for 
that  supplemental  information  unless  it  is  typed  in  bv  the  user  follow¬ 
ing  a  blank  space  after  the  command  word.  Do  not  use  commas.  For  ex¬ 
ample,  the  command  RUN  needs  the  module  name  it  is  to  run  as  supplemental 
i n format i on : 

COMMAND 

?RUN 

ENTER  MODULE  NAME  OR  A  '?'  FOR  LIST  OF  MODULES 

? 


An  example  of  entering  supplemental  information  on  the  command  line  is 

COMMAND 
?RUN  FA 


where  FA  is  the  name  of  the  module  to  be  run.  A  entry  by  the  user 
will  call  a  list  of  the  moduLes  followed  by  a  repeat  of  the  ?  prompt. 

The  ?  entry  may  be  used  in  many  places  in  the  program  to  request  addi¬ 
tional  information  on  the  user's  options  at  those  places  in  the  program. 

2-2-2  Commands  with  four  letters  mav  be  typed  as  complete  words.  For 
example,  UPDA  may  be  typed  as  UPDATE . 

2- 1  COMMAND  OPTIONS 

2-1-1  Table  ol  Commands.  In  this  table,  supplemental  information  given 
in  lower  case  letters  describes  the  information  and  is  not  itself 
acceptable  as  input  when  spelled  out  as  shown: 


Supplemental 

Command  Name  Information  _ Action  Taken  by  Program 

Prints  this  table 

?  Prints  additional  information,  if 

ava i lab le 


(font  i lined) 


2-4-1  Tabk'  ol’  Commands  (.Cunt,  inued)  : 


Supplemental 

Command  Name  Lnformat ion _ _ Action  Taken  bv  Program 

HELP  Prints  the  information  lile. 


NAME  60  characters  Prints  the  job  name  and  date  and  time 

maximum  of  of  dav  at  selected  locations  in  t  lie 

alphanumeric  report  file 

job  name 


IN  IT  or  NEW 


REST 


Initializes  all  data  (sets  data  to 
undef  Lned  state)  for  new  start 

Restores  the  data  to  the  values  in  an 
old  update  or  snapshot  ile- 


NOBK 


BELL* 


Removes  the  bell  t.or  beep)  from  com¬ 
mand  and  other  entry  prompting.  hoes 
not  remove  it  from  important  error 

Cancels  action  of  NOB),  command  (re¬ 
stores  bell) 


REV  I** 


NOR  12* 


Turns  on  full  review  of  del  unit  values 
before  being  used 

Turns  oil  automatic  review  of  default 
values  (automatic  with  REST  command) 


i' roe*  o 

TREE  3 


Cancels  action  el  1KCE  1 

Turns  on  printing  ot  more  inlormation 
to  tin-  report  file;  mainlv  verifica¬ 
tion  of  input  data  values  and  tables 
ol  intermediate  answers.  This  status 
is  saved  with  SAVE  ami  SNAP  commands 


KEY 


Re-turns  control  le>  kevhoard  ii  used  in 
data  I  ile-  error  recovery  procedure 


(Con t  i nue-d ) 


Assumed  at  beginning  of  a  run;  retained  until  changed  by  the 
eppes  i  te-  command  . 


Not  ve-t 


i  nip  1  OIDeUl  t  eu  . 


MttHHittriaii 


U-J-l  Table  of  Commands  (Continued): 


Supplemental 

Command  Name  __  In  format  ion _ _ Action  Taken  by  Program _ 

RKLL  old  file  name  Releases  a  file  from  the  user's  master 

catalog  to  make  room  for  a  new  status 
(question  asked  save  file  that  could  not  otherwise  be 
by  program)  created.  Anv  file  may  be  released  ex¬ 

cept  the  current  updaLe  file 

RUN  module  name  Starts  cxecut ion  of  tlie  named  compu- 

(FA,  FD,  WA,  tation  module 

WD,  SA,  SP,  LA, 

Ll» 

data  list  name  Reviews  (prints  for  the  user  to  see) 
tlie  current  values  of  all  variables 
in  the  designated  data  list 

module  name  Reviews  all  data  for  the  designated 

module 

Review  all  data  for  the  entire  program 
(takes  a  long  time  to  print) 

Prints  a  table  of  the  X  and  Y  coordi¬ 
nates  of  the  corners  of  the  wall 
cross  section 


LOOK 

1  ND1 

Prints  a  table  showing  the  user  which 
modules  have  been  run 

LOOK 

IL 

Prints  current  values  of  basic  data 
lists  NAML,  CASK,  HYI) ,  and  TYPK  and 
intermediate  data  lists  ACI’H,  ACTS, 
BPH,  BPV ,  HSPH,  HSPY ,  PPl),  and  YLP 

LTD  or 

IT  DA 

Resets  tlit*  update  file  values  L o  tin- 
current  values  of  all  data 

RUN  or 

KXL  or  module  name 

Starts  the  designated  module 

LX  LC 

module  name 

module  name 

IKbt  Merges  the  report  file  with  time¬ 

sharing  terminal  output;  prints  it  all 
to  the  terminal.  Does  not  work  when 
in  a  data  file. 

(Con  t  i  lined  ) 


For  debugging  purposes;  causes  double  printing  of 


LOOK 

AL 

LOOK 

XY 

LOOK 


LOOK 


some  items. 


Table  of  Contents  (Cone  1  tided)  : 


Command  Name 


Supplement al 
1  nf  ormat  loti 


_  Action  Taken  by  Prog ram 

Cancels  the  I  Kb  command  (automatic 
with  REST  command) 


SAVE  or  SNAP 


new  file  name 
new  file  name 


Creates  a  new  status  snapshot  file  to 
save  the  current  status  of  all  data 
and  intermediate  answers  tor  possible 
future  use  in  a  REST  command.  Does 
not  save  the  status  of  1Kb  or  REV  I 
commands.  Does  not  save  the  status  of 
TKCE  and  ALEP  commands 


REPT  or  REPO 


Ends  the  report  file  and  directs  it  as 
decided  by  the  user  in  response  to 
questions  that  it  asks,  then  starts  a 
new  report  file 


comment 


No  action,  lets  user  place  a  remark 
in  a  data  file  or  in  the  terminal 
printouts 


MINP* 


Turns  on  full  prompting.  Status  is 
saved  witli  SAVE  and  SNAP  commands 

Minimum  prompting  only 

Terminates  the  program  execution, 
after  asking  questions  about  what  to 
do  with  the  report  file 


data  list  name  data  items 


(See  information  on  data  entrv) 


*  Assumed  at  beginning  of  a  run;  retained  until  changed  by  tile 
opposite  command. 

**  Not  yet  implemented. 

2-J-2  Special  Notes  on  UPDATE,  RKSTart,  and  SAVE  Commands.  Those  com¬ 
mands  provide  a  restarting  capability  that  serves  four  purposes: 

a.  A  run  may  be  restarted  after  sloping  for  lunch  or  to  studv 
intermediate  answers  or  at  the  end  of  the  day  by  using  the 
REST  command  with  the  update  I i le  name  from  the  previous  run. 
An  old  report  file  cannot  be  used  witli  the  REST  command. 
Neither  can  a  data  file. 


b.  A  run  may  be  restarted  after  a  power  or  computer  failure  hv 


using  the  REST  command  wiLli  the  update  file  name  I  roni  tin- 
run  unde rwav  at  the  time  of  failure.  This  restart  will  be 
from  the  last  time  that  the  message  UPDATE  FILL  RESET  was 
printed  at  the  terminal. 

c.  A  run  may  he  hacked  up  to  the  status  of  an  earlier  SAVf  file 
bv  using  the  RUST  command  with  the  name  of  the  SAVE  file. 

d.  The  user  must  have  a  new  name  ready  to  enter  for  the  program 
to  use  when  creating  the  update  file  for  tiiat  run. 

2-J-J  Command  Error  Recovery.  Many  of  the  commands  have  procedures 

built  in  for  using  question  and  answer  sequences  to  recover  from 
illogieaL  or  unexpected  supplemental  information.  These  sequences  are 
not  shown  in  this  manual  but  are  believed  to  be  self-explanatorv .  A 
response  of  END  will  end  tin-  run;  a  null  response  (a  simple  carriage 
return)  will  return  to  the  "COMMAND  ?"  prompt. 

2-4  STARTING  A  PROCRAM  RTN.  The  beginning  portion  of  a  run  can  follow 
any  of  several  scenarios,  depending  on  whether  a  data  file  is  to 
be  used  and  whether  the  INIT  or  REST  commands  are  used.  See  paragraph 
2-3  for  the  meaning  of  "data  file."  A  data  file  is  not  the  same  as  an 
update  or  a  snapshot  file. 

2-4-1  Starting  Sequence, _ Part  1.  The  update  file  in  this  example  is 

to  be  named  "WPO7091";  the  report  file  is  to  go  to  tile  ADP  Center, 
station  code  "Rl,"  with  the  ADI1  Center  terminal  operator  to  route  the 
report  file  output  to  "WESKD-WAP . "  It  is  suggested  that  the  report  file 
instruction  questions  be  answered  wit))  meaningful  information  even  if 
the  user  wants  to  make  it  a  permanent  file,  because  any  system  problem 
in  creating  the  permanent  file  will  cause  automatic  directing  of  the 
report  file  to  tile  given  station  code. 

PROGRAM  TWDA  --  713-F3-R0-  027 
T-WALL  DESIGN/ANALYSIS 
REL  0.3  OCT  79 


(RESPOND  WITH  ?  FOR  ANY  HELP) 

ENTER  UPDATE  FILE  NAME  (7  CHAR  MAX) 
7WP07091 


FOR  REPORT  FILE, 

ENTER  NAME  TO  BE  USED  ON  REPORT  FILE  IDENT  CARD,  12  CHAR.  MAX. 
7WESKD-WAP 

ENTER  YOUR  MACON  ACCOUNT  NUMBER 

7B8BB8BB 


The  ques¬ 
tions  here 
will  de¬ 
pend  on 
the  com¬ 
puter  svs- 
tem  being 
used 
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t 


J 


[INTER  NAME  OF  COMMAND-DATA  TILE  OR 

ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 

ENTERED  INTERACTIVELY 


2-4-2  Starting,  I’art  J.  I’art  2  <>!  flu1  start 

depends  on  tlio  answer  to  tin-  last  quest  ion  ot  p 
t  ions  ari‘  ava  i  lah  le  : 

a.  Data  File  usi'il  (tho  data  t  ilo  used  in  this 
"XI  15 lTi}")  : 


ENTER  NAME  OF  COMMANE-DATA  FILE  OR 

ENTER  A  CARAIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 

ENTERED  INTERACTIVELY 

7XIBITQ 

PROCESSING  DATA  FILE  ... 

COMMAND 


b.  Data  filo  used,  with  last  lino  in  tho  tile 
KKY  or  KNI)  commands  (tho  data  file  nsod  in 
namod  "XIBLTX"): 


ENTER  NAME  OF  COMMAND- DATA  FILE  OR 

ENTER  A  CARRIABE  RETURN  IF  COMMANDS  ARE  TO  BE 

ENTERED  INTERACTIVELY 

7XIBITX 

PROCESSING  DATA  FILE  ... 


END  OF  FILE  ON  COMMAND  DATA  FILE 
RETURN  TO  KEYBOARD  ENTRY. 


COMMAND 


c .  Data  fill'  not  nsod,  and  all  input  to  bo  int 
keyboard.  In  this  example,  this  is  a  now  s 
bo  one  load  ease,  and  the  wall  is  a  hvdraul 


ENTER  NAME  OF  COMMAND-DATA  FILE  OR 

ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 

ENTERED  INTERACTIVELY 


?  NO  INFORMATION,  JUST  A  CARRIAGE  RETURN  ANSWER 


ill)'.  sequence 
ail  1 .  Four  op- 

example  was  named 


not  containing 
this  example  was 


erac t  i vo  a  t  t  ho 
tart,  there  will 

i e  II oodwa 1 1 : 


i4 


IS  THIS  AN  INITIAL  RUN  OR  A  RESTART  OF  A  PREVIOUS  RUN? 
ENTER  ‘ INIT '  OR  'REST' 

COMMAND 
?IN  IT 


*-  ALL  DATA  RESET  FOR  FRESH  START  -* 
ENTER  NUMBER  OF  LOAD  CASES  (1  TO  10) 
?1 


IS  THE  WALL  GENERALLY  A  FLOOD  WALL  OR  A  RETAINING  WALL? 
ENTER  ‘F1  OR  ' R‘ 

?F 

IS  STRUCTURE  HYDRAULIC  OR  NON-HYDRAULIC? 

ENTER  ' H ‘  OR  *N* 

?H 

COMMAND 

? 


d.  Data  file  not  used;  a  restart  of  a  previous  run.  In  this 
example,  the  file  being  restarted  from  is  named  "WAP11G1": 


ENTER  NAME  OF  COMMAND-DATA  FILE  OR 

ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 

ENTERED  INTERACTIVELY 


?  ONLY  A  CARRIAGE  RETURN 


IS  THIS  AN  INITIAL  RUN  OR  A  RESTART  OF  A  PREVIOUS  RUN? 

ENTER  'INIT1  OR  'REST' 

COMMAND 
?REST  WAP1101 

*-  ALL  DATA  RESET  FOR  FRESH  START  -* 

*-  COMMON  DATA  RESET  FROM  RESTART  FILE  WAP1101  ,  UPDATE  FILE  RESET  -* 
COMMAND 


2-3  DATA  I’ ILK  INPUT.  Input  to  the  program,  beginning  with  the  answer 
to  the  1N1T/RKST  question  in  part  2  of  the  program  starting 
sequence,  may  be  placed  in  advance  in  a  data  file  and  entered  into  the 
program  as  shown  earlier  in  this  manual.  This  file  mav  contain  both 
data  lists  and  commands.  iiaclt  line  of  the  data  file  is  printed  into  the 
report  file  as  the  line  is  read  from  the  data  file.  Note  that  a  report 
file  from  one  program  run  cannot  be  used  as  a  data  I ile  for  a  later 
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program  run.  This  is  also  true  o I  update  files,  which  can  be  read  onlv 
by  the  REST  command. 

2-5-1  Date  File  Format.  The  data  l ile  must  have  line  numbers.  bach 

line  in  tile  must  contain  one  command  and  its  supplemental  infor¬ 
mation  or  one  data  list,  arranged  with  the  line  number  followed  by  a 
blank  space,  followed  by  the  command  word  or  data  list  name.  See  para¬ 
graph  2-b  for  data  list  information. 

2-5-2  Required  Information.  The  data  file  must  begin  with  lines  con¬ 
taining  the  information  shown  to  be  entered  bv  the  user  in  para¬ 
graph  2-4-2c  for  a  new  run  or  as  shown  in  paragraph  2-4 -2d  for  a  restart 
run.  An  example  of  the  beginning  of  a  data  file  for  a  new  run  is  shown 
below.  This  is  to  be  a  new  run  with  two  load  cases  on  a  hydraulic 
lloodwall.  Three  lists  are  shown  on  the  lines  following  the  starting 
response  lines: 


1000 

1010 

1020 

1030 

1040 

1050 

1060 


INIT 

2 

p  Starting  responses  as  in  paragraph  2-4-2c 

H 

NAME  STRESS  ANALYSIS  OF  EXHIBIT  Q  PRESSURES 

REM  --  REDEFINE  LOAD  CASE  2  TO  BE  HYDRAULIC  RETAINING  WALL  -- 

TYPE  2  2 


NOTE:  list  TYPE  was  used  to  change  load  case  2  from  floodwall  to  retain¬ 

ing  wall  default  values. 

2-5-3  Data  Error  Recovery.  An  invalid  data  list  line  or  command  will 
cause  one  of  several  interactive  error  recovery  procedures,  one 
of  which  is  illustrated  below. 

a.  Data  list  line  No.  1080  with  too  many  items: 


1080  CASE  2134 


b.  Error  recovery: 


***  ERROR  IN  DATA  FILE-RETURN  TO  KEYBOARD  ***  BAD  LINE  FOLLOWS: 
CASE  2134 

TOO  MANY  VALUES  ENTERED  IN  DATA  LIST  -  CASE 
COMMAND  IGNORED  -  TRY  AGAIN 
7CASE  2  1  3 


c.  Control  returned  to  the  data  file  after  the  corrected  1 i  tie  was 
typed  in.  If  the  user  had  typed  the  command  KEY  instead  of 
the  corrected  data  list,  control  would  have  remained  with  the 


keyboard,  and  the  erroneous  line  and  the  rest  oi  t lie  data 
file  would  have  been  ignored. 


2-3-4  Supplemental  Quest  ioti  and  Answer  Sequences.  Some  ol  the  commands 
(RELE,  REPO,  and  REPT)  have  supplemental  question  and  answer 
sequences  that  are  interactive  and  cannot  be  placed  on  the  command  line. 
These  sequences  will  occur  at  the  keyboard  and  be  answered  by  the  user 
just  as  if  the  command  line  had  just  been  tvped  in  instead  of  being  in 
a  data  file. 


2-a-5  End  of  Data  Kile.  There  are  three  ways  to  end  a  data  file: 

use  the  KEY  command  or  END  command  or  just  let  it  run  out  of 
commands  and  data  lists.  It  is  strongly  recommended  that  the  last  line 
be  the  IIPDA  command  to  reset  tire  update  file  so  that  it  will  contain 
tire  data  in  the  file.  It  is  much  faster  to  restore  from  an  old  update 
file  than  to  re-read  a  da  La  file.  The  KEY  command  returns  control  to 
the  keyboard.  It  is  intended  for  use  when  an  error  message  (paragraph 
2-5-1)  is  printed  and  the  user  decides  to  stop  the  list  processing  and 
finish  it  interactively.  It  may  also  be  used  at  the  end  of  a  data  list, 
but  is  not  necessary  there.  The  END  command  in  the  last  line  will  cause 
a  normal  program  termination  with  report  file  destination  questions  and 
answers . 


2-6  DATA  ENTRY 


2-6-1  General .  This  program  provides  for  list-directed  input  of  data. 

Error  recovery  and  two  types  of  prompting  are  available  as  re¬ 
quested.  A  data  list  consists  of  the  name  of  the  list  and  the  values 
of  the  data  it<>ms  (variables)  included  in  the  list,  separated  with  one 
or  more  blank  spaces.  Commas  may  not  be  used.  Data  lists  in  a  data  file 
must  be  preceded  by  a  line  number.  Data  lists  entered  interactively 
from  the  time-sharing  keyboard  after  the  ?  prompting  message  must  not 
have  line  numbers.  All  of  the  items  in  a  list  must  be  on  one  line.  Only 
the  lists  actually  needed  for  a  particular  problem  need  to  be  used.  The 
data  items  in  a  list  must  be  entered  in  the  prescribed  order  but  the 
lists  in  a  group  may  be  entered  in  any  order.  Eor  example,  the  two  groups 
shown  below  are  equivalent: 


CASE  3211 

TYPE  2  2  group  a 

I1YD  2  1 


TYPE  2 

CASE  3213  group  b 
HYD  2  1 


Chapter  12  includes  a  listing  of  the  data  lists,  hv  subject  matter,  that 
can  be  used  to  verify  lists  needed  for  eacli  moduli'.  Other  tabulations  in 
Chpater  L2  provide  additional  information. 
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2-6-2  Prompting.  There  are  two  types  of  data  entry  prompting  available 
in  the  executive  phase  of  the  program. 

a.  Simply  tvping  in  the  name  of  a  data  list,  with  no  values  given 
after  the  list  name,  will  cause  printing  of  a  one-line  defini¬ 
tion  of  each  item  in  the  list.  The  prompting  information  will 
be  in  the  same  order  as  the  variables  in  the  data  list: 


COMMAND 

?WLD 

DATA  LIST  -  WLD 

VARIABLE 

UNITS 

-  DEFINITION 

ETS 

FOOT 

-  TOP  OF  STEM  ELEV.  (ALL  ELEVATIONS  MUST  BE  +) 

TW2 

FOOT 

-  H0RIZ  PROJECTION  OF  CLEAR  WIDTH  OF  TOE  FROM  STEM 

STR 

RATIO 

-  STEM  RATIO  (TOE  WIDTH  TW2/BASE  WIDTH  BW) 

HEELW 

FOOT 

-  H0RIZ  PROJECTION  OF  CLEAR  WIDTH  OF  HEEL  FROM  STEM 

TSTB 

INCH 

-  H0RIZ  PROJECTION  OF  STEM  THICKNESS  AT  BASE 

TMINB 

INCH 

-  MINIMUM  CONCRETE  THICKNESS  IN  BASE  SLAB 

COMMAND 

? 


b.  Typing  a  question  mark  (?)  instead  of  a  numeric  value  in  a 

data  list — this  type  of  prompting  is  available  in  many  places 
throughout  the  program  besides  the  executive  phase — yields  a 
one-line  definition  for  the  one  variable.  An  example  of  its 
use  in  a  data  list  follows. 


COMMAND 

?WLD  100.0  10.0  ?  C  D  S 

VARIABLE  UNITS  -  DEFINITION 

STR  RATIO  STEM  RATIO  (TOE  WIDTH  TW2/BASE  WIDTH  BW) 

TRY  AGAIN  ENTER  VALUE  FOR  -  STR 
? 


c . 


Add  i  t ional 
used  as  the 
2-6- 2b: 


prompting  will  be  printed 
response  to  the  data  list 


if  a  nonnumeric  value  is 
prompting  in  paragraph 


BAD  VALUE  ENTERED  FOR  STR 
ENTER  NEW  REAL  VAUE 

' D'  -  TO  GET  DEFAULT  VALUE 

’C  -  TO  TELL  PROGRAM  TO  CALCULATE  VALUE 

'S’  -  TO  KEEP  PREVIOUS  VALUE 

?0.3333 
COMMAND 


? 
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Thu  kind  oi  information  available  with  repeated  use  ol  the  ? 
response  depends  on  the  location  in  the  program  of  the  prompt¬ 
ing  or  question  being  responsed  to. 

d.  Complete  information  on  data  entry  can  be  brought  to  the  time¬ 
sharing  terminal  by  (1)  use  of  the  ?  as  a  command  to  get  the 
information  in  paragraphs  12-1-10  and  2-3-1,  or  by  (2)  use  of 
the  HELP  command  to  get  Lite  ?  command  information  plus  the 
paragraph  2-b-2a  information  for  all  data  lists. 


2-6-3 

value , 
i  tern. 


Special  Data  Identifiers  D,  C,  and  S.  The  use  of  Lite  identifiers 
D,  S,  or  C  in  an  executive  phase  data  list,  in  place  of  a  numeric 
will  cause  the  program  to  take  special  action  regarding  that  data 
These  identifiers  may  not  be  used  for  load  case  (LC),  reinforcing 


steel  layer  number  (LN,LNA,  or  LNB),  or  location  code  (LOG). 


a.  The  identifier  1>  will  set  the  value  of  a  new  daLa  item  to 
-0 . 4321E-t- 31  and  tile  value  of  an  integer  item  to  -100010, 
special  values  that  will  cause  later  substitution  of  the  de¬ 
fault  value  (if  there  is  a  default  value  for  that  item). 

If  there  is  no  default  value.  It  will  leave  the  value  in  its 
undefined  state.  There  may  be  more  than  one  default  value 
for  a  particular  data  item  variable,  depending  on  the  values 
ot  ITYPE  (1  for  a  floodwall,  2  for  a  retaining  wall)  and  IHYL) 

(1  for  a  hydraulic  structure,  2  for  a  nonhydraulic  structure). 
Once  these  two  indicator  variables  are  set  in  the  program 
starting  sequence  or  modified  by  the  data  lists  TYPE  or  HYD, 
the  appropriate  default  value  will  be  substituted  automatically 
In  many  cases,  the  absence  of  a  default  value  will  cause  the 
value  of  the  data  item  to  be  changed  from  D  to  C.  In  the  LOOK 
command  output,  the  identifier  I)  will  be  shown  bv  the  message 
DEFAULT  VALUE  REQUESTED. 


b.  The  identifier  C  will  set  real  data  item  values  to  -0.1234K+31, 
and  integer  data  items  to  -100000,  special  values  that  mean 
that  a  variable  is  undefined.  One  use  of  this  is  to  tell  the 
program  which  one  of  a  set  of  several  redundant  variables  is 
to  be  calculated  from  the  others  in  the  set.  See  paragraph  8-1 
for  one  such  set.  Another  use  is  to  identify  an  array  ol  pres¬ 
sure  values  to  be  calculated  (seepage  and  earth  pressures) 
by  setting  the  lirst  location  element  iO  "undefined"  or  "G" 

(see  Chapter  11).  All  variables  are  automatically  initialized 
to  this  state  at  the  start  of  a  run  or  bv  use  of  the  INI T 
command.  Thus,  the  letter  C  can  stand  for  either  "calculate" 
or  "cancel."  The  LOOK  command  output  will  use  the  words 
VALUE  NOT  DEFINED  to  indicate  the  use  of  the  letter  G. 


c.  The  identifier  S  tells  the  program  to  leave  the  value  of  that 
data  item  alone;  to  keep  the  same  value  that  it  had  belore  the 
data  list  was  entered. 


2-6-4  Redundant  Lists.  The  same  variable  name  mnv  appear  in  more  than 
one  data  list.  This  is  for  the  user's  convenience  so  that  only 
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the  list  most  directly  useful  need  be  entered.  For  example,  the-  list  SOI.W 
contains  all  of  the  data  items  (KSHW,  HS3)  in  data  list  SOLC  for  Coulomb 
horizontal  active  earth  pressures,  plus  the  addi t ional  data  items 
(HS1,  DS1H,  HS2,  WDS2)  needed  for  the  wedge  method  description. 

2-6-5  Optional  Lists.  If  a  data  list  contains  information  needed  bv 
an  optional  capability,  the  list  is  to  be  entered  only  if  the 
procedure  is  wanted.  Examples  of  such  lists  are  NAME,  TYPE,  HYI),  TKC.E, 
Wl.BR,  WLDR,  SOLF,  etc.  Lists  may  also  be  omitted  if  all  of  the  items 
in  that  list  are  to  be  calculated,  such  as  ACPH,  ACPS ,  BPA,  etc. 

2-6-6  Load  Case  Dependent  Items.  Many  of  the  variables  inav  have  differ¬ 
ent  values  for  different  load  cases.  The  load  case  is  specified 
by  the  first  item  in  the  data  list  containing  the  "load  cased"  variable 
data  item.  For  example,  the  data  list  SOLT  lias  three  data  items.  The 
first  data  item  in  this  list  is  the  load  case  number  for  the  other  two 
items  in  the  list.  In  the  example  shown  below,  the  values  of  KSTW  and 
SST  can  be  tabulated  by  hand  as  being 


Load  Case  Number 

ESTW 

SST 

1 

326.34 

100.0 

2 

528.34 

100.0 

and  entered  as  data  into  the  program  with  the  following  two  data  lines. 


SST  1 

526. 

.34 

100. 

.0 

SST  2 

528. 

34 

100. 

.0 

If  all  of  the  variables  in  a  list  will  have  the  same  value,  one  data 
list  entry  will  suffice  for  all  of  the  load  cases  by  using  a  zero  for  the 
loud  case  number.  if  all  except  a  few  of  the  load  cases  will  have  the 
same  values  of  a  data  item  variable,  it  can  be  handled  by  first  entering 
the  majority  value  with  a  load  case  number  of  zero  and  then  redefining 
the  exception: 

SST  0  526.34  100.0 

SST  2  528.34  S 

Tile  example  pair  of  data  lists,  entered  in  the  order  shown  (load  case 
code  0  first),  will  set  ESTW  to  526.34  and  SST  to  100.0  tor  load  cases 
1  and  3  through  10  and  will  set  KSTW  to  528.34  and  keep  SST  at  100.0  lor 
load  case  2.  The  zero  load  case  code  will  set  tin-  data  items  lor  load 
cases  1  through  10,  not  just  the  load  cases  numbered  in  data  list  EASE. 

2-6-7  Partial  Lists .  An  incomplete  list  inav  he  entered  if  all  ot  the 
following  conditions  are  satisfied: 

a.  Ail  of  the  missing  data  values  are  to  be  zero. 


2-12 


b.  None  of  t  he  missing  values  .if,  :  «.i  loan  i  ,  n  ...t  ,  i  i.i  >. 

Inver  iHiinhrr  (J.N,  l.NA,  or  I.NIi),  oi  lo  .it  i  on  u  ,  ,  i  i  m'i  *  . 

e.  Wiion  a  va  I  in-  is  omit  toil,  tin'  ti-.t  o!  tn.il  li-.t  :..n  t  a  I  ,  :■« 

om  i  t  L  oil . 

2-7  KKIHIKI _ ill  .1 

2-7-1  Program  out  |>ut  is  ill  two  I>att  ,  l  i::,>  -Mint  i  in  t  •  i  :  iii.il  ,  i  .  lit  out 

and  repo  r  t  tilt-  output.  I  In  i  ,  ■  poi  t  Ml,  i  .ml  or  a  I  i ,  a  1  1  v 

when  tin-  program  starts  running  and  at  tin  >  -■  a.  .  ;  <  *K  Win  Kil'i'.M  I  I  i.i  : 

in  tin.1  RKPO  command's  ipiestion  and  answ,  i  .,  • , . i .  u,  ,  .  ,',i  -n ■,lm  r,  ,  i- 

dcscr  ilu*d  in  paragraph  2-4-1.  Inch  n,-w  r,  sm  t  I  :  1 ,  tail  :  t  r-  a 
Lion  ot  FORTRAN  cod  i  i  i  >  t  tin  l  sends  t in  til,  iota,  -,  i .  ,  (  ,  l  .it  .,<»  ,  ,  ,i, 
it  the  user  SO  ili’il  at  tor  tin  I  Nil  eomrilaild  oi  at  t  ,,  .  .a,  <  t  i>K  i.X  I  i  - 

1NG  Rl.i’ORT  F1LI.:  in  Lin  Kid'll  eommaiid.  i  in-  u  ,  i  ' ot  in  i  two  opt, on-  at  • 

L  o  place  tlio  report  till  in  a  pi  main  nt  til,  i  u  tin  u->.  i  ..Mir  ,  a  t  a  1  o  .- 

or  to  destroy  the  tile.  I  in  report  tile  :-.a  .  i»-  1  i  t ,  a  at  a  t  i :  a  —  st,a  i  i  m 

terminal  hut  cannot  tie  read  latei  h\  pro.iam  IWPA. 

2-7-2  A  value  ot  -0.12  141  + SI  m  tin  program  printout  means  that  that 

item  lias  not  been  detine, I  in  the  paitiiul.it  program  run.  A  value  ot 

-0.1234K+51  means  that  tin  d,  tault  value  has  in  ,  n  reipies t ed  (.the  letter 
D  option  described  in  paragraph  2-n-t)  but  not  vet  substituted  bv  the 
program. 

2-7-3  The  fol  lowing  lahulat  ion  tarnishes  guidance  to  the  user  for  obtain 
ing  the  total  program  output  hist  suited  to  his  needs: 

_ .Purpose  ot  Run  Do  ill  i  s 

General  design  memo  Alter  the  IMP  eommund,  let  tlu-  program 
or  survev  rejvort  destrm  tin  report  tile 

Feature  ill’s  i  >  1 1  memo  Get  tin  report  t  ile  output,  either  at 

\our  API'  (enter  i  i  i  g  i  i- s  |  >e  i  wi  printer 
or  as  a  permanent  t  i  li  and  1  ist  it 

Gout rac l  p 1 ans  I i les 


Is  e  tlie  iKll.  I  e  omnia  nd  lo  get  t  tie 
report  i  i  1 1 


CHAPTER  3:  DATA  FOR  ALL  MODULES 


3-1  DATA  COMMON  TO  ALL  MODULES.  The  general,  soil,  and  surcharge  data 
needed  to  define  a  particular  problem  must  he  defined  before  any 
of  the  modules  can  be  run.  The  wall  description  needed  will  be  different 
for  different  modules  and  is  explained  in  Chapters  4  through  10  of  this 
manual.  See  also  Chapter  12  for  checklists  of  required  and  optional  data 
Units  are  in  pounds  and  feet  except  for  slab  thickness  and  batters. 

3-2  CENERAL  DATA 

3-2-1  Data  List  NAME _ (opt i onal ) .  The  data  list  NAME  provides  for  up  to 

60  characters  of  alphanumeric  job  ident i f ication  to  be  entered 
after  the  blank  following  the  command  word.  This  job  identification  will 
be  placed  in  t he  report  file  at  least  once  in  each  module.  The  date  and 
time  of  day  are  written  on  the  line  following  each  job  identification 
line  in  the  report  file. 

3-2-2  Data  List  CASE  (mandatory  only  if  more  then  one  load  case  and  if 
the  load  case  numbers  are  not  in  ascending  order  from  LCS(l)  to 
LCS  (NI.C)  )  .  """ .  . . '  “ 

a.  This  is  the  only  data  list  that  has  a  variable  number  of  data 
items  in  it.  The  list  contains,  in  addition  to  the  list  name, 
the  number  (quantity)  of  load  cases  and  the  load  case  numbers 
(identification  codes): 

CASE  NIC  LCS ( 1 )  LCS (2 )  ...  LCS(NLC) 

where  NLC  is  the  quantity  of  load  cases  to  be  activated  and 
LCS(l)  is  the  identification  code  number  of  the  first  load 
case.  LCS(2)  is  the  identification  code  of  the  second  load 
case,  etc.  The  identification  codes  may  be  in  any  order,  with 
the  one  exception  that  LCS(l)  must  be  the  desired  load  case 
if  the  variable  1SI.C  in  data  list  SEEP  has  a  value  of  2.  The 
usual  procedure,  except  for  the  1SLC  =  2  situation,  is  for 
the  numbers  to  be  in  ascending  order  from  I.CS(l)  to  LCS (NLC). 
The  value  of  NLC  must  be  from  1  to  10,  and  the  values  of 
I.CS(l)  through  LCS(NLC)  must  also  be  from  1  through  10. 

b.  The  use  of  a  load  case  number  of  zero  in  a  data  list  other 
than  CASE  (see  paragraph  2-6-6)  will  cause  the  values  in  the 
list  to  be  assigned  to  all  10  load  case  identification  codes, 
whether  or  not  the  cases  have  been  activated  with  the  data 
list  CASE. 

c.  If  the  question 


ENTER  NUMBER  OF  LOAD  CASES  (1  TO  10) 


in  part  2  ol'  the  program  starting  sequence  is  answered  with 
a  1,  then  NIX  and  I,CS(1)  are  automatically  set  to  1,  and 
data  list  CASH  need  not  he  used  (unless  the  user  wants 
another  identification  code  number  for  the  single  load  case). 

1-2-1  Data  I.ists  HYP  and  TYPE  (normally  not  needed).  These  two  lists 

are  needed  to  change  one  or  more  of  the  load  cases  from  floodwall 
default  values  to  retaining  wall  default  values  or  from  hydraulic  struc¬ 
ture  to  nonhydraulic  structure,  or  vice  versa.  One  use  for  sucli  a 
"mixed"  wall  might  be  where  the  long-term  action  is  as  a  retaining  wall 
and  a  short-term  case  is  as  a  floodwall: 

a.  Data  list  HY1)  is  entered  in  the  format 

HYD  LC  I HYD 

where 

HYD  =  1 ist  name 

IX  =  load  case  number  (or  zero) 

IHYP  =  1  for  a  hydraulic  structure  or  2  for  a  nonhydraulic 
st  ructure 

b.  Data  list  TYPK  is  entered  in  the  format 

TYPE  LC  I  TYPE 

where 

TYPE  =  list  name 

IX  =  load  case  number  (or  zero) 

ITYPK  =  1  for  a  floodwall  or  2  for  a  retaining  wall 

Data  items  affected  include  (’.RACK  in  data  list  SEEP,  NS1.1PE 
and  FSMIN  in  data  list  SMI),  and  NPPI)  in  data  list  soil1. 

c.  The  illogical  combination  of  1 HYD  =  2  and  ITYPK  =  1  (non¬ 
hydraulic  floodwall)  will  not  be  checked  for  or  rejected  if 
caused  by  data  list  entry.  It  is,  however,  checked  for  in 
part  2  of  the  program  starting  sequence. 

1-2-4  Data  List  1NDI.  This  is  not  actually  data — it  is  only  to  be 

"l.OOK'd"  at.  The  value  names  are  made  up  of  the  letter  1  and  a 
module  name.  The  values  will  be  zero  for  "not  run,"  for  "run  success¬ 
fully,"  or  2  for  "run  aborted." 

3-1  SOILS  AND  S REPACK  DATA 

1—1— 1  Genejal.  There  are  three  types  of  soils  data:  soil  surface,  soil 
properties,  and  soil  design  parameters.  Not  all  modules  need  all 
of  this  information,  as  may  be  seen  from  the  following,  table.  There  is 
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a  random  relationship  between  existing  soil  layers  '1-4-5  and  backfill 
soil  layers  FZ-1-2-6-7  as  the  w  .1  and  its  backfill  move  up  and  down. 


Mandatory 

Used  in 

Used  in 

I’sed  in 

See 

Data  List 

Page 

Where  Used? 

J>_A-SP_ 

FA- FI) 

WA-WD-l'A-lT) 

Figure 

BOIL 

3-4 

no 

— 

yes 

— 

— 

ONKA 

3-5 

no 

— 

yes 

— 

— 

RRD 

3-6 

no 

— 

FD 

— 

— 

SEEP 

3-6 

(5) 

— 

— 

(1) 

3-1 

SLID 

3-9 

no 

— 

yes 

— 

— 

SPHF 

3-9 

(4) 

yes 

yes 

yes- 

3-1 

SPH1 

3-10 

(6) 

yes 

yes 

yes 

3-1 

SPH2 

3-10 

(4) 

yes 

yes 

y  e  s 

3-1 

SPE3 

3-11 

ves 

yes 

yes 

— 

1-1 

SPF.4 

3-12 

no 

yes 

yes 

— 

3-1 

SPF.5 

3-12 

no 

yes 

yes 

-- 

3-1 

SPT6 

3-13 

(3) 

— 

yes 

— 

1-1 

SPT7 

3-13 

(6) 

— 

yes 

ves 

1-1 

SSF.E 

3-13 

(7) 

yes 

yes 

— 

s-2,)-i 

SOI.P 

3-14 

no 

yes 

yes 

(2) 

-- 

SST 

3-17 

yes 

— 

yes 

ve  s 

i- 1 

SSHW 

3-17  | 

o  r 

|  yes 

yes 

yes 

yes 

*- : 

SSHC 

3-18  1 

WGHT 

3-18 

no 

ves 

V  os 

ves 

-- 

NOTES: 

(1) 

EI.WT 

HGSW 

,  ELWH,  ISLC  are  optional;  KRACK  has  a  default  value 
and  I SFT  are  not  used  in  these  modules. 

(2) 

NPPD 

and 

,  EKH,  RKV,  CFMA  have  default  values;  IFV.'OL,  NODE, 
IFSOM  are  not  used. 

(3) 

SPT7  data  will  lie  assumed  to  be  also  for  SPT6  if  Sl’Th 
is  not  entered.  SPT7,  in  turn,  will  he  copied  from 

SPE3  if  SPT7  is  omitted. 

(4) 

Soil  layer  l  is  assumed  over  all  of  the  heel  unless  SPIIF 
or  SPII2  is  entered  for  soil  below  or  above  soil  type  1. 

(5) 

SEEP 

is  mandatory  only  ii  water  exists. 

(6) 

So  i  1 
data 

properties  from  SPE3  are  used  for  layer  1  (SPH1)  if 
list  SPHl  is  omitted.  Similarly,  SPF.3  values  are 

used  for  SPT7  if  SPT7  is  omitted. 


(7)  l  ist  SSI  H  is  needed  only  for  design  (module  FI)). 


S o_i ls_  and  Seepage  Data  Item  D e f  in  i  t  ions  : 


Variable 

Default 

Name 

Units 

Value 

Def in i t ion 

Boil  control  data,  optional 

EI.SPT 

ft 

0 . 0 

Elevation  of  tip  of  impervious 
sheet  pile  cutoff  wall  below  center 

of  key.  In  module  FA  (and  FD) ,  the 
presence  of  this  data  item  variable 
will  cause  the  program  to  calculate 
and  print  out  the  average  creep 
ratio  to  the  report  file 

CRMIN  ratio  —  Minimum  allowable  creep  ratio.  In 

module  FA  (and  FD) ,  the  presence  of 
this  data  item  will  cause  the  pro¬ 
gram  to  calculate  and  print  out  to 
the  report  file  the  highest  F.LSPT 
that  will  satisfv  the  CRMIN  limit 

IPATH  1  or  2  1  Controls  the  location  of  the  creep 

path  portion  between  the  bottom  of 
effective  length  of  sheet  pile  and 
the  end  of  the  toe: 

I  to  select  the  path  that  includes 
a  line  along  the  toe-side  face  of 
the  sheet  pile,  key,  and  bottom  of 
the  base: 


open  crack,  no 
see  also  parag 
3-3-3e(2) 


\ 

\ 


v!) 


ngle  set  value  for  sliding  non 
ock  bottom  angle  from  horizont; 
le  critical  value  will  be  found 
•ft  undefined  (data  list  omittei 
ee  paragraph  3-3-3) 


3-3-2  Soils  and  Seepage  Data  1  tom  Definitions  (Continued): 

List  Variable  Default 

Name  Name _  1'n  its  Value  _ _ I>e_f_ijT_i  t_i on _ 

RRD  LC  0,  1-10  Load  case  number  (see  paragraph 

2-6-6) 

RRMIN  ratio  1/3  un-  Minimum  allowable  resultant  ratio 

less  ELWH  (resultant  arm/BW)  from  both  ends 
is  within  of  the  base.  Module  FI)  only 
1.05  ft 
of  top  of 
stem,  in 
which 
case  the 
default 
value  is 
0.25 

SEEP  LC  0,  1 — l 0  Load  case  number  (see  paragraph 

2-6-6) 

F.LWT  ft  C  Elevation  of  water  over  the  toe. 

Must  not  be  between  points  2  and  4 
in  Figure  3-5 

Kl.U’H  ft  C  Elevation  of  water  over  the  heel 

(The  list  ma>  he  terminated  here  if  defaults  below  are  OK.) 

SEEP  HGSW  --  0.0  Soil  weight  change  due  to  hydraulic 

gradient.  The  effective  unit  weight 
is  taken  to  be  the  buoyant  unit 
weight  plus  (HOSK  times  CAMAW)  on 
the  wall  side  with  the  higher  water 
elevation  and  the  buoyant  unit 
weight  minus  (HGSW  times  GAMAW)  on 
the  wall  side  with  the  lower  water 
elevation.  HGSW  is  equivalent  to 
AH/l.  gradient.  Kero  value  yields 
no  effect 

ISLC  1  or  2  1  One  value  for  all  load  cases: 

1  if  each  load  case  is  to  determine 
its  own  seepage  pressure 

2  if  the  first  load  case  code  number 
mentioned  in  data  list  CASE  is  to 
determine  the  seepage  pressures  for 
all  load  cases 

(Continued) 
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Soils  and  Seepage  Data _ Item  Definitions  (Cent inued) : 


3-3-2 


List 

Variable 

Def aul t 

Name 

Name 

Units 

Va  1  ue 

Def ini t ion 

SEEP 

I  SET 

1-4 

1 

Option  1:  The  line  of  creep  ealeu- 

lations  are  as  described  in 
KM  1110-2-2501  and  as  illustrated 
and  discussed  in  detail  in  F.x- 
hihit  H  for  sliding  and  Exhibit  K 
for  overturning  of  the  Program  Cri¬ 
teria  Specifications  Document. 

This  is  the  default  option  for  this 
control.  Its  action  combines  with 
the  heel  earth  crack  control  (KRACK) 
to  determine  how  the  pressures  are 
determined 

Option  2:  Perched  water  table. 

Any  load  case(s)  will  use  the  water 
elevation  over  the  toe  for  weight 
and  horizontal  pressure  above  the 
toe  only.  Uplift  will  be  hydro¬ 
static,  based  on  the  water  elevation 
over  the  heel.  This  would  be  se¬ 
lected  by  the  user  for  a  channel 
with  an  impervious  floor: 


938  psf 
uplift 

Option  3:  Pressures  will  be  those 
caused  bv  the  weight  of  water  over 
tiie  heel  and  toe.  Uplift  will  be 
a  linear  variation  between  the  heel 


(Cont inued) 


Soils  and  Seepage  Data  Item  Definitions  (Continued): 


Variable 

Name 


Default 

Units  Value 


I)ef  init  ion 


ISFT  and  toe  hydrostatic  pressure.  The 

user  might  select  this  option  for  a 
wall  on  rock 


uplift 


Option  4:  Water  weight  and  hori¬ 
zontal  pressures  above  the  base 
will  be  hydrostatic  pressures  cal¬ 
culated  from  the  input  water  ele¬ 
vations.  Uplift  pressures  will  be 
input  data  for  analysis  only;  will 
be  used  as  zero  for  design 


(Cent inued) 


-J  z 


3-3-2  Soils  and  Seepage  Data  Item  Definitions  (Continued): 


ist  Variable 
a me  Name  Units 

SEEP  I SFT 


Default 

Value  Definition 


623  psf 


for  analysis.  May  be  zero 
as  described  in  paragraph 
S-15e  of  EM  1110-2-2501 . 
Will  be  taken  as  zero  dur¬ 
ing  design.  Use  array  FV 
in  data  list  HSPV  to  input 
these  pressures;  to  cancel 
these  pressures,  use  this 
data  list  entry: 

HSPV  LC  1  C 


KRACK  1  or  2  (1)*  Option  1  (default  for  floodwalls) 

is  to  have  a  vertical  crack  in  the 
earth  cover  over  the  heel  (see 
page  S-9  and  paragraph  S-15a  on 
page  S- 18  of  EM  1110-2-2501).  Ttiis 
eliminates  any  active  earth  pressure 
at  the  heel  (module  SA)  and  enables 
the  use  of  W3-W4  surcharge  pressures 

(Cont inued) 


*  This  and  other  reference  numbers  given  in  parentheses  in  this  table 
refer  to  notes  listed  on  page  3-20. 
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3-3-2  Soils  and  Seepage  Data  Item  refinitions  (Continued): 


List 

Name 

Venable 

Name  Units 

Default 

Value 

Def ini t ion 

SEEP 

KRACK 

Option  2  (default  for  retaining 
walls)  is  to  have  no  crack  over  the 
heel.  This  enables  active  earth 
pressure  and  disables  any  W3-W4 
surcha'ge  pressures 

SLID 

LC  0,  1-10 

Load  case  number  (see  paragraph 
2-6-6) 

NSLIDE  1-4 

(1) 

1  to  use  ETL  1110-2-184  Shear  Evic¬ 
tion  Method  (default  for  retaining 
walls).  See  Exhibit  H  of  the  Pro¬ 
gram  Criteria  Specifications 
Document ) 

2  to  tise  the  Allowable  Strength 
Equilibrium  Method  with 

c'  =  c/(FS+2e'),  according  to  Ex¬ 
hibit  I  of  the  Program  Criteria 
Specifications  Document  (default 
for  floodwalls) 

3  to  use  the  Allowable  Strength 
Equilibrium  Method  with  c'  =  c/ES, 
according  to  Exhibit  J  of  the  Pro¬ 
gram  Criteria  Specifications 
Document 


4  is  not  implemented  (see  paragraph 
3-2-3'* 


FSMIN 

rat  io 

1.5  for 
flood- 
walls  ; 

2.0  for 
retain  ing 
walls 

Minimum  allowable  factor  of  safety 
against  sliding  [force  ratio  for 
NSLIDE  =  1  (or  NPPD  =  5  in  data 
list  SOLP);  allowable  strength  ratio 
FS  for  NSLIDE  =  2  or  3j.  (see 
paragraph  3-2-3) 

SPHF 

See  notes  (10),  (11),  (12),  and  (13) 

LC 

0,  1-10 

Load  case  number  (see  raragraph 
2-6-6) 

F7.TAH 

ft 

0.0 

Thickness  of  filter  zone  at  end  of 
heel,  measured  vertically  up  from 
base  of  slab  (top  of  key  if  key  is 
at  end  of  heel) 

(Cont inued) 


List 

Name 

Variable 

Name 

Units 

Default 

Value 

SPHF 

PHIFZ 

deg 

0.0 

COHFZ 

psf 

o 

o 

GAMASF 

pcf 

0.0 

RKAFZ 

factor 

c 

DELTAF 

deg 

0.0 

RKAEFZ 

factor 

C 

SPH1 


LC 

0,  1-10 

PHI1 

deg 

0.0 

COHl 

psf 

0.0 

GAMAS 1 

pcf 

0.0 

(The  list  may  he  terminated 
SPH1  RKA1  factor  C 

DELTA1  deg  0.0 

RKAEl  factor  C 

(Con 


_  Definition _ 

Angle  of  internal  friction  (2) 

Cohesive  strength  of  filter  zone 

(2) 

Unit  weight  of  filter  (including 
weight  of  water  if  submerged)  (2) 

Active  earth  pressure  coefficient 
for  filter.  Will  be  calculated 
from  PH1FZ  if  not  defined  and  if 
IFWOC  =  2.  Will  be  ignored  if 
IFWOC  =  1 

Wall  friction  angle  for  pressures 
on  face  of  stem 

Mononobe-Okable  earthquake  active 
pressure  factor.  See  Chapter  8  of 
the  Program  Criteria  Specifications 
Document.  Dynamic  Ka  needs  RKK 
and  RKV  from  data  list  SOLP  if  if. 
is  to  be  calculated.  Will  be  ig¬ 
nored  if  IFWOC  =  1 

See  note  (10)  and  note  (6)  the 
table  in  paragraph  3-3-1 

Load  case  number  (see  paragraph 
2-5-6) 

Angle  of  internal  friction  (9) 

Cohesive  ngth  (9) 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

here  if  defaults  below  are  OK.) 

Active  eartli  pressure  coefficient. 
Will  be  calculated  from  PH  1 1  if  not 
defined  and  if  IFWOC  =  2.  Will  lie 
ignored  if  IFWOC  =  1 

Wall  friction  angle  for  pressures 
on  face  of  stem 

Mononobe-Okabe  earthquake  active 
earth  pressure  factor.  See 

inued) 
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3-3-2  Soils  and  Seepage  Data  Item  Definitions  (Continued): 


List 

Name 

Variable 

Name 

Units 

Default 

Value 

Definition 

SPH1 

RKAE1 

Chapter  8  of  tne  Program  Criteria 
Specifications  Document.  RKAE1 

needs  RKH  and  RKV  from  data  list 
SOLP  if  it  is  to  be  calculated. 
Will  be  ignored  if  TFWOC  =  1 

HCMIN  ft  *  Minimum  allowable  earth  cover  over 

the  heel,  measured  vertically. 

This  is  used  as  a  constraint  in 
module  FD  and  is  compared  in 
module  FA.  It  is  ignored  in  mod¬ 
ules  SA,  SP,  WA,  WD,  I'A,  and  I’D 


SPH2 

See  note  (10) 

LC 

0,  1-10 

Load  case  number 

ELTS1 

ft 

Elevation  of  top  of  soil  layer  1. 
Soil  layer  2  need  not  be  included 
if  it  is  the  same  as  soil  layer  1 

PHI2 

deg 

0.0 

Angle  of  internal  friction 

C0H2 

psf 

0.0 

Cohesive  strength 

GAMAS2 

pc  f 

0.0 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

(The 

list  may  be 

terminated  here  if  defaults  below  are  OK.) 

RKA2 

factor 

C 

Active  eartli  pressure  coefficient. 
Will  be  calculated  from  PHI2  if  aot 
defined  and  if  11W0C  =  2.  Will  be 
ignored  if  IFWOC  =  1 

DELTA2 

deg 

o 

o 

Wall  friction  angle  for  pressures 
on  face  of  stem 

RKAE2 

factor 

C 

Mononobe-Okabe  earthquake  active 
earth  pressure  factor.  See  Chap¬ 
ter  8  of  the  Program  Criteria  Speci¬ 
fication  Document.  RKAE2  needs  RKH 

(Continued) 

*  The  default  calculat 
calculated  separately 

ion  for  HCMIN  is  (3  +  0. 1 (ETS-ESHW)  5.0  and  is 

for  each  load  case  if  the  default  is  requested 

and  the  wall  is  a  floodwall.  The  default  value  for  retaining  walls  is 
zero.  If  a  value  is  inputted  in  the  data  list,  it  will  be  used  for 
all  load  cases. 
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3-3-2  Soils  and  Seepage  Data  Item  Definitions  (Cont inued ) : 


List 

Name 

Variable 

Name 

Units 

Def ault 

Value 

He  f init ion 

SPH2 

RKAE2 

and  RKV  from  data  list  S01.P  if  it 
is  to  be  calculated.  Will  be  ig¬ 
nored  if  1FK0C  =  1 

SPE3 

See  note  (11) 

PHI  3 

deg 

— 

Angle  of  internal  friction  (3) 

C0H3 

psf 

— 

Cohesive  strength  (3) 

CAMAS 3 

pc  f 

— 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

PH  I  S  3 

deg 

— 

Angle  of  sliding  friction  on 
concrete  (4) 

ADHS3 

ps  f 

— 

Adhesive  strength  against  con¬ 
crete  (4) 

(The  rest  of 

this  List 

may  be  omitted  if  allowable  bearing  pressure  is 
not  to  be  checked.) 

SPF.3 

ABP3TN 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW1  feet  wide  (data 
list  Wl.DB)  at  top  of  soil  zone  3. 

See  note  (5) 

A  B 1’ 3  BN 

psf 

Allowable  gross  bearing  pressure 
under  a  base  PWl  feet  wide  (data 
list  Wl.DB)  at  elevation  F.1.BS3, 

See  note  (3) 

ABP3TW 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW2  feet  wide  (data 
list  Wl.DB)  at  the  top  of  soil  zone 
zone  3.  See  note  (5) 

ABP3BW 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW2  feet  wide  (data 
list  Wl.DB)  at  elevation  K1.BS3.  See 
note  (3) 

F.LBS3 

ft 

C 

Elevation  used  as  a  basis  for  ABP3BN 
and  ABP3BW.  Must  be  below  all  con¬ 
crete.  Tin1  default  value  is  t be 
lowest  concrete  elevation 

SPF.4 

See  note  (11) 

(font  inued) 
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Soils  and  Seepage  Data  Item  Definitions  (Continued): 


List 

Name 

Variable 

Name 

Units 

Default 

Value 

Definition 

SPE4 

ELTS3 

ft 

— 

Elevation  of  top  of  soil  layer  3 
See  note  (6) 

PHI4 

deg 

0.0 

Angle  of  internal  friction  (3) 

C0H4 

psf 

0.0 

Cohesive  strength  (3) 

CAMAS4 

pcf 

0.0 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

PHIS4 

deg 

0.0 

Angle  of  sliding  friction  on  con¬ 
crete  (4) 

ADHS4 

psf 

0.0 

Adhesive  strength  against  con¬ 
crete  (4) 

(The  rest 

of  this 

list  may  be  omitted.) 

SPE4 

ARP4TN 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW1  feet  wide  (data 
list  WLDB)  at  the  top  of  soil 
layer  4.  See  note  (5) 

ABP4BN 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW1  feet  wide  (data 
list  WLDB)  at  the  bottom  of  soil 
layer  4.  See  note  (3) 

ABP4TW 

ps  f 

Allowable  gross  bearing  pressure 
under  a  base  BW2  feet  wide  (data 
list  WLDB)  at  the  top  of  soil 
layer  4.  See  note  (5) 

ABP4BW 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW2  feet  wide  (data 
list  WLDB)  at  the  bottom  of  soil 
layer  4.  See  note  (5) 

SPE5 

See  note  (11) 

ELTS4 

ft 

— 

Elevation  of  top  of  soil  layer  4 
See  note  (b) 

PH  1 5 

deg 

0.0 

Angle  of  internal  friction.  See 
note  (3) 

C0H5 

psf 

0.0 

Cohesive  strengtli  (3) 

CAMAS 5 

pc  f 

0.0 

Unit  weight  of  soil  (including, 
weight  of  water  if  submerged) 

(Cont inued) 
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3-3-2 

Soils  and 

Seepage 

Data  Item 

Definitions  (Continued): 

List 

Name 

Variable 

Name 

Units 

Default 

Value 

Definition 

SPE5 

PHIS5 

deg 

0.0 

Angle  of  sliding  friction  on  con¬ 
crete  (4) 

ADHS5 

ps  f 

0.0 

Adhesive  strength  against  con¬ 
crete  (4) 

(The  rest  of  this 

list  may  be  omitted.) 

ABP5TN 

psf 

0.0 

Allowable  gross  bearing  pressure 
value  under  a  base  BW1  feet  wide 
(data  list  WLDB)  at  the  surface  de¬ 
fined  by  data  list  SSEE.  See 
note  (5) 

ABP5BN 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW1  feet  wide  (data 
list  WLDB)  at  the  bottom  of  soil 
layer  5.  See  note  (5) 

ABP5TW 

psf 

Allowable  gross  bearing  pressure 
value  under  a  base  BW2  feet  wide 
(data  list  WLDB)  at  the  surface  de¬ 
fined  by  data  list  SSEE.  See 
note  (5) 

ABP5BW 

psf 

Allowable  gross  bearing  pressure 
under  a  base  BW2  feet  wide  (data 
list  WLDB)  at  the  bottom  of  soil 
layer  5.  See  note  (5) 

SPT6 

See  note  (10) 

IX 

0,  1-10 

Load  case  number  (see  paragraph 
2-6-6) 

PH16 

deg 

0.0 

Angle  of  internal  friction 

C0H6 

ps  f 

0.0 

Cohesive  strength 

GAMAS 6 

pcf 

0.0 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

SPT7 

See  note  (11)  and  note  (6)  in  the 
table  in  paragraph  3—3—1 

IX 

0,  1-10 

Load  case  number  (see  paragraph 
2-6-6) 

PHI  7 

deg 

0.0 

Angle  of  internal  friction  (9) 

(Cent inued) 


3—3—2  Soils  and  Seepage  Data  It em  Do  fin itions  ( C  ont in u  e  d ) : 


List 

Name 

Var iable 

Name 

lln  its 

Default 

Value 

Def init ion 

SPT7 

C0H7 

psf 

0.0 

Cohesive  strength  (9) 

CAMAS 7 

pcf 

0.0 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

SSF.F. 

See  notes  (7),  (11),  (12),  and  (14). 
See  Figures  3-2  and  3-3.  This  list 
is  optional 

EXW 

ft 

2.0 

Excavation  bottom  extra  width,  each 
side 

ESS 

ratio 

1.0 

Excavation  side  slope,  1.0  vertical: 
FSS  horizontal.  Must  not  be  zero 

HSS5T 

rat  io 

100.0 

Existing  ground  side  slope  beyond 
EI.TS5T  (toe  side),  1.0  vertical: 
HSS5T  horizontal,  100.0  if  level 

EFTS  5  T 

ft 

Elevation  of  existing  ground  at  a 
distance  from  the  basic  working  line 
of  DTS5T  toward  the  toe 

DTS5T 

ft 

0.0 

Horizontal  distance  from  basic 
working  point  to  ELTS5T  toward  toe 

E1.TS5W 

ft 

-- 

Elevation  of  existing  ground  di¬ 
rectly  under  basic  working  point 

ELTS5H 

ft 

Elevation  of  existing  ground  at  a 
distance  from  the  basic  working 
line  of  RTS5H  toward  the  heel 

DTS5H 

ft 

0.0 

Horizontal  distance  from  basic 
working  point  to  E1.1S5H  toward  heel 

HSS5H 

ratio 

100.0 

Existing  ground  side  slope  beyond 
F.1.TS5H  (heel  side),  1.0  vertical: 
HSS5H  horizontal,  100.0  if  level 

SOLP 

LC 

0,  1-10 

load  case  number  (see  paragraph 
2-6-61 

I FWOC 

1  or  2 

2 

1  i f  an  incremental  wedge  method  is 
to  be  used  to  calculate  active  earth 
pressures,  and  horizontal  pressures 
of  surcharge.  See  notes  (12)  and 
(14) 

A 


i 


(Cont inucd) 
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3-3-2 


List 

Name 

SOI.P 


So  i  1 s  and  Seepage  Data  Item  Defini t ions  (Cent i nued ) : 


Variable 

Name 

Units 

Default 

Value 

Def init ion 

I FWOC 

2  if  Coulomb's  equation  is  to  be 
used  to  calculate  active  earth 

pressures  and  if  modified  theory  of 
elasticity  equations  described  in 
Addendum  B  to  F.xiiibit  A  of  the  Pro¬ 
gram  Criteria  Specifications  docu¬ 
ment  are  to  be  used  for  horizontal 
pressures  due  to  vertical 
surcharges 

NODF.  each  C  Number  of  wedge  increments  (nodes) 

to  be  used  in  modules  SA  and  SP 
when  1FW0C  =  1  and  1FS0M  =  2.  De¬ 
fault  (D  or  C)  is  to  use  one  node 
per  foot  of  height,  which  becomes 
excessively  expensive  for  higher 
walls.  NODF.  is  ignored  in  module 
I'D  because  IFSOM  is  used  ns  1  if 
I FWOO  =  1  during  the  design  pro¬ 
cess.  The  final  analysis  of  the 
selected  design,  however,  uses 
IFSOM  and  NODF.  as  actually  defined 
by  the  user 

IFSOM  1  or  2  1  1  for  one-piece  trial  failure  sur¬ 

faces  in  the  incremental  wedge 
method  calculations  with  multiple 
layers  of  soil 

2  for  piece-wise  linear  trial  fail¬ 
ure  surfaces  in  the  incremental 
wedge  method  calculations  with  mul¬ 
tiple  layers  of  soil.  Option  2  is 
not  allowed  in  the  design  stage  of 
module  FD  because  of  the  much 
greater  cost.  The  analysis  stage  of 
module  FD  uses  the  IFSOM  value  set 
by  the  user.  See  paragraph  A.l.l.h 
of  the  Program  Criteria  Specifiea- 
t  ions  Document 

NPPD  1-5  (1)  Overturning  analvsis  passive  pres¬ 

sure  shape  code.  See  Figure  4-1 
and  pages  K-h  through  K- 1 1  ol  the 
Program  Criteria  Specifications 

(Con t i nued ) 
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'3—3  —  2  Soils  and  Seepage  Data  Item  Definitions  (Continued): 


List  Variable  Default 

Name  Name  Units  Value 


Ref  in it  ion 


Document.  Note  that  the  difference 
between  Figures  K-le  and  K-2b  is 
that  the  wall  in  Figure  K-lc  has  a 
key  (0.01  ft  long).  A  quick  refer¬ 
ence  shape  diagram  follows,  hut  it 
is  important  for  the  user  to  read 
pages  K-6  through  K  —  1 1  before  cod¬ 
ing  a  wall  with  a  sloping  base  and 
no  key.  Level  base,  no  key 
(DREY' =  0 . 0) : 

NPPD  =  1  or  3: 


*  . 

%  ’ 

|.  toe 

heel  \| 

NPPD  =  2  or  4:  No  passive  pressure 
possible 

Level  base,  DKEY  at  least  0.01  ft 
long : 


fZ-rn 'y  ’ 

3  Ffl  rfl/T 

1234=  NPPD 

Sloping  base,  no  key  (DKEY  =  0.0) 
NPPD  =  1  or  3: 


(Cont inued ) 


3-3-2 

So  1  Is  and 

Seepage 

Data  Item 

Definitions  (Continued): 

hist 

Name 

Variable 

Name 

Units 

Default 

Va  lue 

Definition 

SOI.P 

NPPD 

NPPD  =  2  or  4 :  No  passive  pressure 
possible 

Sloping  base,  DKEY  at  least  0.01  ft 
long: 

DKEY 


Any  base,  with  or  without  a  key : 


NPPD  =  5:  This  option  precludes  the 
use  of  any  subgrade  friction  or 
passive  pressure  in  either  sliding 
or  overturning 


rigid  strut 


Note  that  in  walls  with  a  key  at 
least  0.01  ft  long,  the  horizontal 
force  in  the  overturning  calcula¬ 
tions  is  resisted  entirely  by  pas¬ 
sive  pressure,  with  no  limit  on  the 
magnitude  of  the  passive  pressure. 
Walls  without  a  key  have  this  hori¬ 
zontal  force  resisted  by  only  a 
force  along  the  base  unless  this 
force  exceeds  a  (N  tan  0  +  cA)  limit, 
in  which  case  the  amount  of  force  in 
excess  of  the  limit  will  be  taken  up 
by  passive  pressure  shaped  according 
to  the  value  of  NPPD 

(Cont inued) 
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3-3-2 


S oil s  and  Seepage  Data  Item  Definitions  (Continued): 


List 

Var  iable 

Def aul t 

Name 

Name 

Units 

Value 

Def ini t ion 

S01.P 

NPPD 

The  NPPD  default  value  for  flood- 
walls  is  1;  the  default  value  for 
retaining  w'all  is  3 

RKH 

rat  io 

o 

o 

Mononobe-Okabe  earthquake  horizon¬ 
tal  acceleration  factor,  as  a  deci¬ 
mal  fraction  of  gravity.  See 
note  (8) 

RKV 

ratio 

0.0 

Mononobe-Okabe  earthquake  vertical 
acceleration  factor,  as  a  decimal 
fraction  of  gravity.  See  note  (8) 

CFMA 

factor 

1.0 

Arching-active  correction  factor 
for  moment  arm  used  to  increase 
moments  due  to  arching  active  earth 
pressure.  See  paragraph  4.3.1.C 
of  the  Program  Criteria  Specifica¬ 
tions  Document.  M  =  F  *  arm  * 

CFMA (LC) 

SST 

LC 

0,  1-10 

Load  case  number  (see  paragraph 
2-6-6) 

ESTW 

ft 

Elevation  of  backfill  earth  cover 
over  toe,  where  it  passes  directly 
underneath  the  basic  working  point. 
See  note  (9) 

SST 

rat  io 

Slope  of  backfill  earth  cover  over 
tiie  toe,  1.0  vertical:  SST  horizon¬ 
tal,  level  =  100.0.  See  note  (9). 
This  slope  may  intersect  anywhere 
(in  the  excavation  side  slope  or  on 
existing  ground 

SSHW 

This  data  list  is  used  to  define  the 
backfill  earth  cover  over  the  heel 
when  the  incremental  wedge  method  is 
to  be  used  for  active  earth  pres¬ 
sures.  If  the  Coulomb  method  is  to 
be  used,  use  data  list  SOLO 

LC 

0,  1-10 

Load  case  number  (see  paragraph 
2-6-6) 

ESHW 

ft 

— 

Elevation  of  backfill  earth  cover 

over  tin'  heel,  where  it  passes 
(Cont inued) 
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3-3-2  Soils  and  Seepage  Data  Item  Definitions  (Continued): 


List 

Name 

Variable 

Name 

Units 

Default 

Value 

Definition 

ssnw 

ESHW 

directly  underneath  the  basic  work¬ 
ing  point.  This  eartli  cover  must 
intersect  the  heel-side  face  of  the 
stem  and  not  the  top  of  stem 

I1S1 

rat  io 

100.0 

Heel  earth  backfill  slope  nearest 
the  stem.  100.0  =  level.  Usable 
only  if  IFWOC  =  1.  Must  be  "C" 
unless  3  slopes  are  used 

nsiH 

ft 

0.0 

Width  of  slope  HS1.  Needed  only  if 
IFWOC  =  1.  Must  be  "C"  unless  HS1 
is  defined 

HS2 

rat  io 

100.0 

Heel  eartli  backfill  slope,  beyond 
DS1H,  for  a  distance  of  WDS2.  Must 
be  used  if  more  than  1  slope. 

100.0  =  level.  Usable  only  if 

IFWOC  =  1.  Must  be  used  if  more 
than  1  slope 

WDS2 

ft 

0.0 

Width  of  slope  HS2.  Needed  only  if 
IFWOC  =  1.  Must  be  "C"  unless  HS2 
is  defined 

HS3 

ratio 

Heel  earth  backfill  slope,  beyond 
WDS2  for  list  SSHW  or  from  stem 
over  iieel  for  list  SSHC.  Must  not 
intersect  the  base  slab.  100.0  if 
level.  Must  always  be  defined 

SSHC 

SOI.C  is  a  subset  of  data  list  SSIIW 
containing  I.C,  ESHV,  and  HS3  only. 

If  list  SSHC  is  entered,  the  pro¬ 
gram  will  automatically  set  HS1, 
DSllI,  HS2,  and  WDS2  to  undefined  (' 

WGHT 

GAMAC 

pc  f 

150.0 

Unit  weight  of  reinforced  concrete 

OAMAW 

pc  f 

62.5 

Unit  weight  of  water 

NOTES 

:  (1) 

Default  values  descr 

ibed  in  definition  column. 

(2)  Soil  layer  1  values  are  used  for  filter  zone  if  wedge 
method  is  used  (IFWOC  =  1). 


((ion  t  i  lined  ) 
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3-3-2 


Soj  Is  and  Seepage  Da  l  n__I  t.  em_I)e  f_i  n  i  t  ions  (Cont  inued  )  : 

(3)  Used  for  sliding  strength  determination  wherever  the  as¬ 
sumed  failure  path  is  in  soil  (if  key  present  or  no  kev 
but  sloping  base)  (PHix  and  COHx). 

(4)  Used  for  sliding  strength  determination  wherever  the  as¬ 
sumed  failure  path  is  along  t  tie  so  i  1  -tone  ret  e  interface 
(PHlSx  and  AI)Hx)  . 

(5)  The  program  uses  an  isoparametric  interpolation  procedure 
to  determine  the  allowable  hearing  pressure  corresponding 
to  the  actual  base  width  (BW)  and  the  elevation  at  each 
soil  layer  interface  and  concrete  outline  corner  along 
the  base.  The  actual  base  width  must  lie  at  or  between 
BW1  and  BW2 .  Default  (!)  or  (')  is  for  the  maximum  bearing 
pressure  to  he  ignored.  Pee  note  (6)  and  then  (7). 

(6)  Soil  laver  1  must  always  be  defined  for  modules  SA,  SP, 

FA,  or  FD.  Soil  layer  5  may  he  omitted  if  its  properties 
are  identical  with  soil  layer  4.  Payer  4  may  be  omitted 
if  layer  5  has  been  omitted  and  all  of  layers  1,  4,  and  3 
are  identical. 

(7)  If  layer  5  has  been  omitted,  then  ABP4TN  and  ABP4TW  most 
be  for  the  surface  defined  hv  data  list  SSF.K.  If  layers 
3  and  4  have  been  omitted,  then  ABP3TN  and  ABP3TW  must 
he  for  the  surface  defined  hv  data  list  SSKK. 

(8)  The  equation  that  uses  factors  RK11  and  RKV  is  in  para¬ 
graph  8 . 5 . 1 . b  (equation  for  "angle"  ")  of  the  Program 
Criteria  Specifications  Document,  for  calculating  RKAK 
factors  for  the  filter  zone  and  soil  layers  1  through  5. 

In  addition,  the  factors  are  multiplied  hv  the  various 
unit  weights  to  get  inertial  forces  within  the  neutral 
block.  To  completely  avoid  earthquake  effects  in  a  load 
case,  all  of  these  data  item  variables  must  he  zero: 

RKAEF7. ,  RKAF.l ,  RKAE2,  RKI1,  and  RKV. 

(9)  The  backfill  earth  surface  must  never  be  below  the  top  of 
the  base  slab.  This  affects  data  lists  SPT7,  SPH1,  SST, 
and  SSHW  or  SSHC. 

(10)  See  Figure  3-1  for  illustration  of  data  lists  SPHF,  Si’ll  1  , 
SPH2,  SPTb,  SPT7,  SSHW,  SSIIC,  SST,  and  part  of  SF.F.P. 

(11)  See  Figure  3-2  for  illustration  of  lists  SSKK,  SPK3,  SPF4, 
and  SPK3 . 

(12)  Data  lists  SOI.F  and  SOI. 5  are  ignored  by  the  wedge  method 
option  for  active  earth  computation  ( I FWOO  =  1). 


(Font  i lined) 
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3—3  —  2  Soils  and  Seepage  Data _ Hem  Def in  it  ions  (Cone  1 uded  )  : 


(13)  Special  notes  about  the  filter  zone: 

a.  Line-of-creep  calculations  (ISFT  =  1  in  data  list  SEEP) 
assume  no  loss  of  head  in  the  filter  zone. 

b.  Soil  properties  for  soil  layer  1  are  used  in  the  fil¬ 
ter  zone,  instead  of  the  SPUE  properties,  when 

I FWOO  =  1  (wedge  method)  in  data  list  SOLP. 

(14)  With  the  wedge  method,  a  line  from  the  lowest  concrete  at 
the  end  of  the  heel,  extending  outward  at  an  angle  15  deg 
upward  from  the  horizontal,  must  intersect  the  existing 
grade  line  defined  by  data  list  SSEE.  See  Figure  3-2. 

3-3-3  Sliding  Data.  Sliding  control  data  are  included  in  data  lists 
ONEA  and  SLID,  plus  the  values  of  KFLAC  and  DKEY  in  data  lists 
WEAK  and  WLDK,  and  NPPD  in  data  list  SOLP.  Data  lists  ONEA  and  SLID  are 
optional  for  analysis.  Data  list  ONEA  is  optional  for  design. 


a.  Sliding  calculations  use  the  method  of  wedges:  an  active 
wedge  beyond  the  heel,  a  neutral  block  between  the  ends  of 
the  heel  and  the  key,  and  a  passive  wedge  beyond  the  toe. 

The  passive  wedge  does  not  include  any  use  of  the  variable 
NPPD  in  data  list  SOI P  unless  NPPD  =  5,  in  which  case  the 
passive  wedge  is  replaced  with  rigid  strut. 

b.  Walls  with  no  key  and  a  level  base  use  neutral  block  base 
sliding  resistance  calculated  from  the  sliding  friction  angle 
and  adhesion  soils  data  values  from  soil  layers  3,  4,  and/or 

5  along  the  base. 

c.  Walls  with  no  key  and  a  sloping  base  use  a  variable  angle 
OMEGA  to  define  the  bottom  of  the  neutral  block: 


act ive 
wedge  y 

0 

/ 

I  / 

1/ 


(I)  With  maximum  OMEGA,  base  sliding  resistance  includes  the 
use  of  sliding  friction  and  adhesion  strength  from  the 
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soil  layers  under  Che  base,  as  we]l  as  the  parallel 
component  of  the  weight  ol  the  neutral  block. 

(2)  With  OMEGA  less  than  the  maximum,  base  sliding  resis¬ 
tance  includes  the  use  of  soil  internal  friction  and 
cohesion  instead  of  sliding  friction  and  adhesion. 

d.  A  single  value  of  OMEGA  may  be  specified  in  data  list  ONEA, 
or  it  may  be  made  variable  by  either  not  using  list  ONEA  or 
canceling  an  input  value  by  reentering  the  list  with  the 
letter  C  for  an  OMEGA  value. 

e.  Walls  with  a  key  not  less  than  0.01  ft  long  (DKEY  in  data 
list  WLAK  or  the  result  of  module  ED)  will  use  a  neutral 
block  base  that  depends  on  the  value  of  KF1.AG  (data  list 
WLAK  or  WLDK)  . 

(1)  With  KFI.AG  =  0  (key  at  end  of  heel),  the  computation 
will  be  as  described  in  Exhibits  H,  I,  and  J  and  in 
Chapter  6  of  the  Program  Criteria  Specifications  Docu¬ 
ment.  The  bottom  of  the  neutral  block  will  be  like  the 
sketch  below  for  a  level  base: 
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f.  AIL  situations  with  OMEGA  greater  than  zero  also  include  the 
resisting  force  of  the  parallel  component  of  t he  weight  of 
the  neutral  block,  along  the  inclined  failure  surface. 

3-4  SURCHARGE  DATA 

3-4-1  All  Surcharge  Data  Lists  Are  Optional: 

a.  All  surcharge  data  lists  may  be  used  in  modules  SA ,  SP ,  FA, 
and  FD. 


b.  Surcharge  data  lists  SCFD,  SCFH,  and  SCWH  may  be  used  in 
modules  WA,  WO,  FA,  and  l!D. 


c.  Surcharge  data 
WA,  WD,  UA,  and 

lists 

FD. 

SCFV  and  SCWV  are  not  used  in  modules 

3-4-2 

Surcharg 

e  Data  Item 

Definitions  (See  Figure  3-4): 

I  ist 

Name 

Var  iable 
Name 

Default 

Units  Value 

Definition  (See  Note  1) 

SCFD 

Vertical  forces  on  concrete 

l.C 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

PVS 

lb/ft 

0.0 

Line  load  centered  on  top  of  stem 

PVB 

ib/f  t 

0.0 

Line  load  on  base  slab  at  X  coordinate 
value  DVB  from  vertical  line  through 
the  basic  working  point 

DVB 

ft 

0.0 

X  coordinate  from  basic  working  point 
to  PVB.  Negative  if  PVB  is  on  toe 

SCFH 

Horizontal  forces  on  concrete 

l.C 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

PHI 

lb/ft 

0.0 

Line  load  at  elevat ion  EL PHI .  Must  be 
negative  if  on  toe 

El. PHI 

ft 

— 

Elevation  of  force  PH i .  Ma>  he  at  any 
elevation  on  or  above  bottom  of  toe 

PH2 

lb/ft 

0.0 

Line  load  at  elevation  FI.P1I2 

EI.PH2 

ft 

— 

Elevation  of  force  PH 2 .  Must  be  above 
base,  on  stem  only 

SCFV 

Vertical  line  loads  on  soil  surface 

l.C 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

PV1 

Ib/ft 

0.0 

Line  surcharge  at  X  coordinate  DVl 

DVl 

1  t 

0.0 

X  coordinate  at  line  load  PV1 .  See 
note  (2) 

(Font i nued) 
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3-4-2 

Su  rcharge 

Data  I  tern  Def  in  it 

ions  (Continued): 

List 

Name 

Variable 

Name 

Units 

De  fa ul t 

Va  lue_ 

Definition  (See  Note  1) 

SCFV 

PY2 

lb/ft 

0.0 

Line  surcharge  at  X  coordinate  DV2 

DV2 

ft 

0.0 

X  coordinate  at  line  load  PV2 

PV3 

lb/ft 

0.0 

Line  surcharge  at  X  coordinate  DV3 

nv3 

ft 

0.0 

X  coordinate  at  line  load  PV3 

PV4 

lb/ft 

0.0 

Line  surcharge  at  X  coordinate  DV4 

nv4 

ft 

0.0 

X  coordinate  at  line  load  PV4 

PV5 

lb/ft 

0.0 

Line  surcharge  at  X  coordinate  DV5 

DV5 

ft 

0.  0 

X  coordinate  at  line  load  PV5 

SCV.’H 

Horizontal  pressures 

LC 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

W1 

psf 

0.0 

Pressure  on  anv  portion  of  stem  above 
finished  grade 

F.LW1T 

ft 

— 

F.levat  ion  of  top  of  Wl.  Must  be  be¬ 
tween  the  top  of  stem  and  ELW1B 

ELW1B 

ft 

— 

Elevation  of  bottom  of  Wl.  Must  be 
below  E1.W1T 

W3 

psf 

0.0 

Pressure  at  finished  grade  elevation 
over  end  of  heel.  See  note  (2) 

W4 

psf 

0.0 

Pressure  at  bottom  of  key  if  key  is  at 

end  of  heel  (KFLAG  =  0)  or  at  bottom 
of  end  of  heel  if  no  key  or  if  key  is 
under  the  stem  (KFLAG  =  positive) 


SCWV 

LC 

n,  l-io 

Vertical  surcharge  pressures  on  soil 
surface 

Load  case  number  (see  paragraph  2-6-6) 

WT 

psf 

0.0 

Area  surcharge,  over  a  portion  of  toe 
only 

WWT 

ft 

0.0 

Width  of  WT 

DWT 

ft 

0.0 

Horizontal  distance  from  basic  working 
point  to  stem-side  edge  of  area  cov¬ 
ered  by  WT.  Alwavs  entered  positive, 
over  toe  onlv 

(Con  t i nued ) 
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3-4-2 

Surcharge 

Data  Item  Definitions  (Concluded): 

List 

Name 

Va  r iable 

Name 

Un  its 

I)e  fault 

Value 

Definition  (See  Note  1) 

scwv 

WH 

psf 

0.0 

Area  surcharge,  over  a  portion  of  heel 
only 

WWH 

ft 

0.0 

Width  of  WH 

DWH 

ft 

0.0 

Horizontal  distance  from  basic  working 
point  to  stem-side  edge  of  area  cov¬ 
ered  by  WH .  Always  positive,  over 
heel  only 

WIND 

I.C  0 

,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

w 

psf 

0.0 

Wind  pressure  (positive  from  heel, 
negative  from  toe)  on  exposed  surface 
of  stem  not  covered  by  pressure  W1  in 
data  list  SCWH 

NOTF.S 

:  (l)  All  forces 

toward  the 

and  pressures  are  positive  downward  or  acting 
toe  from  beyond  the  heel. 

(2)  Used  only  if  KRACK  =  1;  ignored  if  KRACK  =  2.  Pressures 
W3-W4  are  in  addition  to  all  seepage  pressures.  They  are 
intended  for  use  to  model  the  momentary  increase  in  hydro¬ 
static  pressure  caused  by  the  rise  in  mean  water  level  as 
a  wave  approaches  the  stem.  Pressures  W3-W4  act  instead 
of  active  earth  on  the  neutral  block  if  KRACK  =  1. 

3-3  COST  DATA 

3-5-1  Use  of  C o s t  Da t a : 

a.  Cost  data  are  all  optional.  Default  values  will  he  used  if 
not  entered  (it  is  not  necessary  to  enter  a  list  lust  to 
use  the  D  option). 

b.  Module  FA  calculates  the  estimated  construction  cost  of  the 
completed  wall,  in  dollars  per  lineal  foot. 

c.  Module  FD  uses  the  construction  cost  estimated  by  module  FA 
as  its  basis  of  optimization. 

d.  Modules  SA,  SP,  WA,  WD,  UA,  and  I'D  ignore  the  cost  factors. 

e.  Cost  data  are  illustrated  in  Figure  3-2. 
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1-1-.' 

tost  Data 

Item  Del 

i  in  i  t  ions : 

!  ist 

Ya r iab 1 e 

I'efau  1  t 

Name 

Name 

Fn  i  t  s 

Ya  1  ue 

— 

Def init ion 

('Si'll* 

I'n  i  t 

cost  S 

;  o  f 

st  ruct ura 1 

backf i 1 1 

FFBFFZ 

S/ft  3 

0.0 

Fnit 

cos  t 

of 

filter  zone 

FCBFSl 

S/ft  3 

0.0 

Fn  i  t 

cost 

o  f 

soil  layer 

1 

FFRFS2 

S/f  t  3 

0.0 

Fn  i  t 

c  o  s  t 

of 

soil  layer 

2 

FCBFS6 

S/ft  3 

0.0 

I'n  it 

cost 

of 

soil  layer 

6 

FCBFS7 

S/ft  3 

0.0 

Fn  i  t 

cost 

of 

soil  layer 

7 

CSTC 

Fnit 

costs 

1  of 

reinforced 

cone  re  t  e 

UCWB 

S/ft 5 

1.0 

Fnit 

cost 

of 

concrete  in 

base  slab 

L'CKS 

s/ft3 

1.0 

I'n  it 

cost 

of 

concrete  in 

stem 

FCWK 

S/ft3 

1  .0 

Fn  it 

cost 

o  f 

concrete  in 

key 

FSTK* 

Fnit 

cost  s 

;  of 

st  ruct  ural 

excavat  ion 

fcfxsi 

S/ft  3 

0.0 

Fn  i  t 

cost 

o  f 

excav.it  i  on 

in  soi  1 

l.iver 

3 

ITFXS4 

s/ft 3 

0.0 

I'n  it 

cost 

of 

excavat ion 

in  soil 

layer 

4 

FCFXS5 

S/ft  3 

0.0 

Fnit 

cost 

of 

excava  t ion 

in  soil 

1  a  v  e  r 

r) 

FCF.XU'K 

S/ft  3 

0.0 

Fn  i  t 

c  o  s  t 

of 

kev  excavat 

i  on 

('STB  ami  CS.TF  values  must  he  omitted  (for  default  value  substitution) 
or  zero  when  hypothetical  existing  earth  elevations  and  distances  are 
used  in  data  list  Sl'I.K. 

1-6  WA1.I.  CKOMKTRV  DATA 

1-6-1  Internal  Coordinate  System.  A  system  of  o rt hogona  1  coordinates 
is  calculated  internal  ly  and  used  to  del’ ini'  locations  ol  corners 
of  the  concrete  outline,  as  well  as  of  the  soils  svstem  and  sliding, 
failure  planes.  See  the  circled  numbers  in  Figure  3-3. 

a.  X  coordinates  are  measured  horizontally  from  an  origin  along, 
the  V  axis  which  runs  vertically  through  the  basic  working, 
point  (BWP) .  Positive  values  are  toward  the  heel:  negative 
values  are  toward  the  toe. 

h.  Y  coordinates  are  elevations.  All  values  must  be  positive. 
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3-6-2  Data  Redundanej,’.  The  data  items  are  more  than  sufficient  to  de¬ 
scribe  a  wall.  This  redundancy  gives  the  user  more  flexibility 
in  how  a  wall  can  be  described,  or  verifies  the  consistency  of  a  de¬ 
scription  calculated  elsewhere.  Major  redundant  data  sets  are  described 
below : 

a.  Stem  location  on  base.  The  locat ion  of  the  stem  (toe  side  of 
stem  at  base)  can  he  established  by  defining  anv  one  of  t lie 
following  sets  of  data.  See  paragraph  3-6-4  for  definition 
of  the  variables.  It  is  assumed  that  the  base  width  (BW1 
has  already  been  established: 

(1)  TW2  (toe  width). 

(2)  BW,  STR  (BW  times  stem  ratio). 

(3)  TSTB,  HEKLW  (toe  width  is  remainder  of  BW)  . 

b.  Heel  thickness  at  stem.  The  possibilities  here  are  based  on 
the  fact  that  the  program  always  completes  the  definition  of 
the  toe  widtli  and  thicknesses  first.  Alternate  sets  are 
listed  below: 

(1)  Toe  description,  1BSAMK  -  1,  HKKLT2 

(2)  HEF.I.T  1 ,  HEE1.T2  . 

HEE1.T2  is  set  to  its  default  value  of  TMINB  if  undefined. 
TMINB  is  determined  from  the  following  rules  if  undefined. 
HEF.I.Tl  and  HEEI.T2  cannot  be  less  tlian  TMINB;  TMINB  must  be 
entered  if  it  is  to  be  less  than  the  default  value. 

ETS-BTB.l  TMINB  and  TM INS  Default  Values 
Up  to  15.0  ft  12.0  in. 

Over  15  ft  18.0  in. 


c.  Heel-side  bottom  panel  hatter  of  stem.  This  value,  HSBPB, 
is  always  calculated  by  the  program  as  it  closes  the  perim¬ 
eter  description  of  the  wall  cross  section.  The  calculated 
value  is  printed  in  the  report  file. 

3-6-3  Data Lists.  Many  of  the  wall  geometry  data  items  appear  in  more 

than  one  list  to  aid  the  user  in  entering  the  fewest  number  of 
lists  possible.  In  general,  there  are  two  typos  of  lists:  those  de¬ 
scribing  the  wall  for  analysis,  and  those  describing  the  wall  for  de¬ 
sign.  The  first  two  letters  (if  the  list  names  are  "WI."  for  "wall."  The 
third  letter  is  either  "A"  for  "anal  vs  is"  or  "D"  for  "design."  The 
fourth  letter,  if  used,  is  "B"  for  "base,"  "ll"  for  "heel,"  "K"  for  "key," 
"S"  for  "stem,"  or  "T"  for  "toe." 

a.  Lists  for  analysis: 


*WLA 

ETS 

TW2 

STR 

HEELW 

*WIAB 

BW 

BW1 

BW2 

BS 

*WLAH  HEELT2  MEELW  HEFLT1 
WLAK  KFLAG  DKEY  WK£Y  BKTF 
*WLAS  TSTT  TSB  TSTB  HSTPH  HSTPB  HSPBP 
*WLAT  BTE 1  TOE HI  IS?  TW1  TS1 
I-.'LBR  BASER 

h  .  Li  s  t  s  f  or  _ci_e ■s_igii : 

*WLD  ETS  TW2  STR  HEELW  TSTB  TMINB 

*WLDB  BW1  BW2  BS1  BS2  (needed  only  for  stability  design) 
WLDH  HEELT2 

WLDK  KFLAG  BKTF  DKEY1  DKEY2 
WLDS  TM INS  TSB  HSTPH  HSTPB  HSBPB 
*WLDT  BTE11  BTE12  TOEHT  TW1 
WLBR  BASER 


Note  that  TMINB  in  list  WI.D  must  be  used  for  slab  thicknesses  below  the 
default  for  TMINB  and  TMINS  in  list  WLDS  must  he  used  for  stem  thick¬ 
ness  less  than  the  default  for  TMINS.  Note  that  this  list  may  not  be 
terminated  after  TMINS  because  the  rest  of  the  list  must  be  "S,"  not  "!). 

3-6-4  Wall  Geometry  Data  Item  Definitions  (See  Figure  3-5).  Wall  parts 
are  listed  in  the  approximate  order  that  they  are  used  in  the 
program.  See  Chapters  5  and  6  for  illustrations. 


Var iable 
Name 

Units 

Default 
Va  1  ue 

Def ini t ion 

Stem  life  script  ion 

TS'IT 

ia . 

3  M  INS 

Stem  thickness  t 

at  top. 

See  note  (11) 

ETS 

ft 

(1) 

Elevation  of  top 

of  stem 

TSB 

i  n .  /  f  t 

0.0 

Toe-side  batter, 
vert i cal 

inches  horizontal  per  foot 

TSTB 

in . 

(10) 

Stem  t  at  base. 

See  not e 

(11) 

TMINS 

i  n  . 

(3) 

Minimum  allowable 

stem  t  . 

See  paragraph 

3- 6- 2b  (2) 
(Cont inued) 


*  Denotes  a  required  list. 
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3-6-4  Wall  Geometry  Data  1 1  em  Do  fi  u  i  t  ions  (Coni  i  nued  ) : 


Variable  Default 


Name 

l'n  i  t  s 

Va  1  ue 

lie  f  i  n  i  t  i  on 

HSTP11 

ft 

(2) 

Heel-side  top  panel  height.  Should  he  0.1)  if 
no  top  panel.  See  note  (11) 

IfSiTB 

in. /ft 

0.0 

Heel-side  top  panel  batter,  in  inches  hori¬ 
zontal  per  foot  vertical.  See  note  (1 1) 

HSBI’B 

in. /ft 

O) 

Heel-side  bottom  panel  batter,  in  inches  hori 
zontal  per  foot  vertical.  There  must  be  a 
bottom  stem  t  at  base  (horizontal  projec¬ 
tion).  See  notes  (10)  and  (1  1) 

Toe  Description 

TW1 

ft 

0.0 

Width  of  part  1  of  toe  (at  stem) 

TS1 

rat  io 

100.0 

Slope  of  top  of  part  1  of  toe,  1.0  vertical 
to  TS1  horizontal,  100.0  =  level.  Must  al¬ 
ways  he  positive 

TW2 

ft 

(4) 

Width  of  entire  toe.  See  note  (10) 

TS2 

rat  io 

1  00 . 0 

Slope  of  top  of  part  2  of  toe  (at  end), 

1.0  vertical  to  TS2  horizontal,  100.0  =  hori¬ 
zontal.  Must  always  he  positive 

TOKHT 

in . 

TMINB 

Toe  t  at  end;  always  vertical.  See 
note  (12) 

BTE1 

ft 

(l) 

Elevation  of  bottom  of  toe  at  end 

BTEl  1 

ft 

(1) 

Lowest  value  of  BTE1  in  module  I'D 

BTE1  2 

ft 

(6) 

Highest  value  of  BTEI  in  module  ED 

STR 

rat  i o 

none 

Stem  ratio  (design  value  for  TK2/BW) 

Base 

Bottom  Description  (The  values  of  TW2  (or  STR)  and  BW  must 

be  such  that 
or  inside  the 
the  toe. ) 

at  least 
s  t  em  i  s 

one  point  at  the  toe-side  face  of  the  stem 
an  integer  number  of  loot  from  the  end  of 

BW 

ft 

(6) 

Base  width  (horizontal  projection).  See 
note  (10) 

BW1 

ft 

(I) 

Minimum  value  tor  BW  in  module  ED.  Also 

needed  for  allowable  bearing  pressure  inter¬ 
polation  in  modules  I'A  and  ID 


(Coni i nued ) 
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Wall  (ieomet ryy  Da ta  Item  be  fi  n  i  t  ions  (Font  i  nned ) : 


'ar  iable 

Name 

bn  i  t  s 

Def aul  t 
Va  lue 

Do f in  it  ion 

UK  2 

It 

(1) 

Maximum  value  for  BW  in  module  FD.  Also 
needed  for  allowable  bearing  pressure  inter¬ 
polation  in  modules  FA  and  FD.  Must  be 
larger  than  BW1 

BS 

rat  io 

0.0 

Base  bottom-side  slope,  BS  vertical  to  1.0 
horizontal,  0.0  =  level 

BSl 

rat  io 

0.0 

Minimum  value  for  BS  in  module  FD 

BS2 

rat  io 

0.  3  3 '3  3 

Maximum  value  for  BS  in  module  FI) 

BASFR 

ft 

0.0 

Base  horizontal  radius  defining  trapezoidal 
plan,  measured  from  basic  working  point, 
positive  over  heel.  Base  is  always  1.0  ft 
wide  under  the  basic  working  point.  0.0  - 
rectangular  (infinite  radius) 

TMlNB 

i  n  . 

(3) 

Minimum  allowable  base  slab  t  .  See 
paragraph 

Key  Description 

KF1.AC 

()  or  1 

1 

0  if  key  is  at  end  of  heel; 

1  if  key  is  under  stem 

DKFY 

ft 

0.0 

Key  length,  measured  vertically  along  heel 
s  ide 

DKFY1 

ft 

0.0 

Minimum  value  for  DKFY  in  module  FD 

DKFY2 

ft 

CO 

Maximum  value  for  DKFY  in  module  FD 

BKTF 

rat  io 

3.0 

Toe-side  face  batter,  1.0  horizontal  to 

BKTF  vert  ica 1 

KKKY 

i  n . 

I'MINB 

Width  (thickness)  at  bottom  of  key.  Set- 
no  t  e  (12) 

llee  1  Dose  r  i  pt  i  on 

HFFI.T 1 

i  n  . 

(  3 ) 

Thickness  at  stem.  See  note  (12) 

IIFF.l  T2 

i  n . 

TMlNB 

ihickness  at  end,  not  including,  .any  kov .  Mat 
not  be  greater  than  HF.FI.il 

1IFF.I.W 

ft 

(0) 

Width  (horizontal  projection).  See 

not  >■  tin) 

( t  on t  i  nnod) 
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Wall  Geometry  Data  Item  Definitions  (Concluded): 


NOTES: 


(1)  Required  data  item  with  no  default  value  or  default  cal¬ 
culation  procedure. 

(2)  Will  be  calculated  to  be  as  large  as  possible.  See 
Figure  3-6. 

(3)  Calculated  by  program. 

(4)  See  paragraph  3-6-2u(l). 

(5)  Note  (1);  must  be  below  top  of  soil  layer  7  as  defined  by 
data  list  SOLT. 

(6)  Three  fifths  of  ETS  -  BTE1  or,  as  determined  by  module  FD, 
between  BWl  and  BW2 . 


(7)  Default  value  for  a  floodwall  is  0.8  of  FTS  -  BTE1 ;  de¬ 
fault  value  for  a  retaining  wall  is  zero. 

(8)  Default  values: 

a.  TMINB . 

b.  Top  of  heel  must  not  slope  down  toward  the  stem. 

c.  Set  at  top  of  toe  at  stem  if  1BSAME  =  1  and  if  it  is 
strong  enough. 

(9)  See  paragraph  3-6-2a(3). 

(10)  Program  verifies  consistency  of  following  equations, 
within  0.01  ft,  or  calculates  values  to  complete  the 
equat  ions : 


BW  =  TW2/STR  =  TW2  +  (TSTB/12.0)  +  HEF.l.W 


(11)  May  not  be  less  than  TMINS. 

(12)  May  not  be  less  than  TMINB. 

(13)  When  a  single  batter  is  desired  on  the  heel-side  face  of 
the  stem,  use  HSTPH  =  0  and  HSTPB  =  anything  and  use 
HSBPB  for  the  single  hatter. 


f 
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CHAPTER  4:  MODULES  SA  AND  SP— ACTIVE  EARTH  PRESSURES 


4-1  (MINERAL .  Modules  SA  and  SP  are  not  normal Iv  run  separately  bv 

tbe  user.  Normal  use  of  the  program  would  include  running  module 
FA  for  overall  stability  analysis  or  module  FD  for  overall  stability 
design.  When  modules  FA  and  FD  need  the  output  of  modules  SA  and  SP , 
they  are  called  automatically. 

4-2  PURPOSE.  Module  SA  calculates  active  earth  and  horizontal  sur¬ 
charge  effect  forces  acting  on  a  vertical  plane  through  the  end 
of  the  heel.  Module  SP  performs  the  same  calculations  as  module  SA , 
except  that  the  forces  are  the  ones  acting  on  the  heel-side  face  of  stem 
Calculation  procedures  are  explained  in  Exhibit  A  to  the  Program  Criteri 
Specif icat ions  Document . 

4-3  ACTIVE  EARTH  PRESSURE  CALCULATION.  Active  earth  forces  mav  be 

calculated  by  either  Coulomb's  equation  ( I FWOC  =  2)  or  an  incre¬ 
mental  wedge  method  (IFWOC  =  1).  Data  lists  ACPI!  and  ALPS  permit  the 
user  to  edit  the  forces  so  obtained  for  analysis  (not  for  design)  or  to 
input  for  analysis  a  complete  set  of  forces  obtained  elsewhere.  Eartli 
pressures  for  stability  design  must  be  as  calculated  within  the  program 
(see  Chapter  11). 

4-4  REQUIRED  DATA 

4-4-1  So i  1  s .  See  paragraph  3-3-2  and  Figure  3-1  for  details.  DE1.TA1 
of  data  list  SPH1  and  DELTA2  of  data  list  SI’H2  are  required  for 
modules  SP  onlv. 

* SPE 3  PHI3  C0H3  GAMAS3  PHIS3  ADHS3  ABP3TN  ABP3BN  ABP3TW  ABP3BW  ELBS3 
SSHW  LC  ESHW  HS1  DS1H  HS2  WDS2  HS3 

or 

SSHC  LC  ESHW  HS3  (HS1  ,  DS1H,  HS2 ,  and  WDS2  will  he  cancelled.) 

4-4-2  Genera  1 .  See  paragraph  ;)-2- 2a  for  details. 

CASE  NLC  LCS(l)  LCS(2)  ...  LCS(NLC) 

4-4-3  Geometry.  See  paragraph  3-b  and  Figure  3- S  lor  details. 


Only  PHI  i,  G0H3,  and  GAMAS 3  arc  used  in  module  SA.  The  entire  1  ist 
is  ignored  it  IFWOC,  =  2  (Coulomb),  but  the  list  must  be  inputted  with 
positive  values  even  if  the  values  are  not  needed. 


*WLA  ETS  TW2  STR  HEELW 
*WLAB  BW  BW1  BW2  BS 
*WLAH  HEELT2  HEELW  HEELT1 
WLAK  KFLAG  DKEY  WDEY  BKTF 
*WLAS  TSTT  TSB  TSTB  HSTPH  HSTPB  HSBPB 
*WLAT  BTE1  TOEHT  TS2  TW1  TS1 


Much  of  this  data  is  redundant,  as  is  described  in  paragraph  3-3-2.  The 
lists  are  shown  here  only  as  a  reminder  to  the  experienced  user.  The 
beginning  user  is  urged  to  refer  to  Chapter  5. 

4-5  OPTIONAL  DATA  THAT  WILL  BE  USED  IF  ENTERED 


4-5-1  Soils.  See  paragraph  3-3-2  and  Figure  3-1  for  details.  DELTA2 
and  DELTAF  are  used  only  in  module  SP. 


**SPH1  LC  PHI  1  C0H1  GAMAS 1  RKA1  DELTA1  RKAE1  HCMIN 
**SPH2  LC  ELTS1  PHI2  C0H2  GAMAS2  RKA2  DELTA2  RKAE2 
**SPHF  LC  FZTAH  PHIFZ  COHFZ  GAMASF  RKAFZ  DELTAF  RKAEFZ 

+SPE4  ELTS3  PHI4  COM4  GAMAS4  PHIS4  ADHS4  ABP4TN  ABP4BN  ABP4TW 

ABP4BW 

+SPE5  ELTS4  PHI5  C0H5  GAMAS 5  PHIS5  ADHS5  ABP5TN  ABP5BN  ABP5TW 

ABP5BW 

i  t  SEEP  LC  ELWT  ELWH  HGSW  ISLC  ISFT  KRACK 
*  SOLP  LC  IFWOC  NODE  IFSOM  NPPD  RKH  RKV  CFMA 

SSEE  EXW  ESS  HSS5T  ELTS5T  DTS5T  ELTS5W  ELTS5H  DTS5H  HSS5H 

*+  WGHT  GAMAC  GAMAW 


*  Denotes  a  required  list. 

**  DELTA1,  DELTA2  and  DELTAF  are  ignored  by  module  SA;  RKA1  ,  RKA2 , 

RKAFZ,  and  RKAEFZ  are  optional  (see  note  (8)  and  the  detailed  defini¬ 
tions  in  paragraph  3-3-2).  HCMIN  is  used  by  module  FI)  only. 

t  Only  PHI,  COH,  and  GAMAS  are  used  in  module  SA.  The  values  in  the 
entire  list  are  ignored  if  IFWOC  -  2  in  modules  SA  and  c 

The  only  variable  actually  needed  is  KRACK  (LC),  i  ed  o  be  set  to 
2  (no  crack)  if  the  wall  is  a  floodwall.  ISLC  ha-  ’y  v  ;  lue. 

This  is  also  an  optional  list. 

+  NODE  and  IFSOM  are  ignored  if  IFWOC  =  2  (Coulomb);  NPPD  is  ignored 
by  both  modules. 

+*  List  WGHT  is  needed  only  if  ELW1I  is  used  to  achieve  buoyant  earth 
below  some  elevation.  Default  values  are  150.0  and  62.5. 
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4-5-2  General ■  See  paragraph  3-2  for  details. 


NAME  f j c b  name,  60  characters  maximum) 
♦TYPE  LC  IT YPE(LC) 


(HYD  is  ignored  by  both  module  SA  and  module  SP.) 

4-5-3  Surcharges .  See  paragraph  3-3-1  and  Figure  3-4  for  details. 

Data  lists  SCFD,  SCFH,  and  SCWH  are  not  used  in  modules  SA  and  SP. 

SCFV  LC  PV1  DV1  PV2  DV2  PV3  DV3  PV4  DV4  PV5  DV5 
SCWV  LC  WT  WWT  PWT  WH  WWH  DWH 

4-5-4  Geometry .  The  geometry  data  for  analysis  (all  data  lists  begin¬ 
ning  with  the  letters  "WLA")  contain  the  capability  of  a  highly 
redundant  description.  The  purpose  of  this  redundancy  is  to  furnish  the 
user  with  flexibility  in  completing  a  wall  description.  It  can  also  be 
used  to  verify  the  consistency  of  a  description  calculated  elsewhere, 
since  the  program  verifies  such  redundant  data.  See  paragraph  3-6  for 
details . 


4-6  INTERPRETATION  OF  OUTPUT 


4-6-1  Meaning  of  Values: 

a.  The  values  calculated  by  models  SA  and  SP  are  in  the  form  of 
a  series  of  arrays,  each  element  of  which  is  a  lumped  force 
summed  from  the  segment  of  pressure  diagram  centered  on  a  row 
of  nodal  points  that  are  evenly  spaced  along  the  vertical 
surface  specified  in  paragraph  4-2.  The  spacing  may  be  con¬ 
trolled  by  the  data  item  variable  NODE  in  data  list  SOLP 
described  in  paragraph  3-3-2.  A  summation  of  lumped  force 
values  is  thus  equivalent  to  the  total  area  under  the  active 
earth  pressure  diagram. 

b.  Each  module  produces  three  arrays--lumped  force  elevations, 
static  effect  forces,  and  additional  forces  due  to 
earthquake — as  tabulated  below: 


Module 

Name 


Lumped  Force 
Elevations 


Static  Force 
Values 


Additional  Earthquake  Acting 
Force  Values  At 


SA  YH(LC, location)  H(LC, location) 

SP  YVS(LC, location)  HS (LC, location) 


EH(LC, location) 
EHS  (LC ,  1  oi-.it  ion) 


heel 
st  em 


*  Tf  the  wall  is  floodwall  (ITYFE(LC)  =  1)  and  if  KRACK  in  data  list 
SEEP  is  1  (with  crack,  default  for  floodwalfs),  then  module  SA  will 
produce  all  zero  values.  See  the  detailed  definitions  of  KRACK  and  W3 
in  paragraph  3-3-2. 
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The  location  subscript  for  a  given  module  run  a  1  wavs  starts 
with  1  and  goes  until  the  lowest  possible  elevation  lias  been 
reached  using  the  given  (NODE  set  hv  user)  or  calculated 
spacing  of  nodal  points.  YVS  values  will  be  calculated  for 
elevations  below  the  top  of  heel,  but  the  total  forces  shown 
in  the  report  file  will  include  only  the  pressure  above  the 
top  of  heel  slab. 

4-6-2  Report  File  Output.  The  report  file  output  includes  a  table  o! 

Lumped  force  values  and  the  total  force  arid  its  moment  about  the 
bottom  of  the  end  of  the  toe.  Other  information  in  the  report  file 
includes  a  summary  of  input  data  and  the  wall  description.  The  wall 
description  includes  X  and  Y  coordinates  of  the  corners  of  the  concrete 
outline,  where  X  is  positive  over  the  heel  and  negative  over  the  toe 
from  the  basic  working  point  and  Y  is  an  elevation. 

4-6-3  Time-Sharing  Terminal  Output.  The  output  arrays  and  wall  corner 
coordinates  described  in  paragraphs  4-6-1  and  4-6-2  may  be  seen 
through  use  of  the  LOOK  command.  "LOOK  ACPI!"  will  display  the  output  of 
module  SA;  "LOOK  ACPS"  will  display  the  output  of  module  SP;  and  "LOOK 
XY"  will  display  the  wall  corner  coordinates  and  wail  geometry  data  list 
values . 

4-7  MODIFICATION  OF  MODULE  SA  OUTPUT  FOR  USE  BY  Ml ID'dLE  FA 

4-7-1  After  using  the  LOOK  command  to  inspect  the  contents  of  data  list 
ACPH  or  examining  the  report  file  from  module  SA,  the  arrays 
mentioned  in  paragraph  4-6-lb  may  be  edited  by  entering  new  values  in 
data  list  ACPH.  In  the  example  that  follows,  "IX"  refers  to  the  load 
case  number  and  "LOC."  refers  to  the  location  code  (array  element  sequence 
number).  The  data  list  is  listed  below: 

ACPH  LC  LOC  H(LC,L0C)  EH(LC,L0C)  YH(lC,L0C) 

For  diagrams  of  these  variables,  see  Chapter  11.  The  LOOK  II.  command 
shows  their  values.  An  example  report  file  table  is  shown  below.  In 
this  example,  the  backfill  earth  surface  elevation  over  the  end  of  the 
heel  Is  119.3  ft,  and  nodes  are  at  the  default  spacing  of  1.(1  ft. 

HORIZONTAL  ACTIVE  EARTH  PRESSURES  FOR  LOAD  CASE  1  FOR  CLASSIC  (COULOMB) 
ANALYSIS  IN  SA 

OUTPUT  OF  ARRAYS  H,  EH,  AND  YH  IN  MODULE  SA  FOR  CLASSIC  ANALYSIS. 
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ARRAY  ELEMENT 
LOCATION  CODE 

ELEVATION 

(FT) 

INCREMENTAL  HORIZONTAL 
STATIC  FORCE 
(LBS) 

INCREMENTAL  HORIZONTAL 
EARTHQUAKE  FORCE 
(LBS) 

1 

119.00 

6.1467 

0.0 

2 

118.00 

36 . 880 

0.0 

3 

117.00 

73.760 

0.0 

4 

116.00 

110.64 

0.0 

5 

115.00 

147.52 

0.0 

6 

114.00 

184.40 

0.0 

7 

113.00 

221.28 

0.0 

S 

112.00 

258.16 

0.0 

9 

111.00 

295.04 

0.0 

10 

110.00 

331.92 

0.0 

11 

109.00 

368.80 

0.0 

12 

108.00 

405.68 

0.0 

13 

107.00 

442.56 

0.0 

14 

106.00 

479.44 

0.0 

15 

105.00 

516.32 

0.0 

16 

104.00 

553.20 

0.0 

17 

103.00 

590.08 

0.0 

18 

102.00 

626.96 

0.0 

19 

101.00 

663.84 

0.0 

20 

100.00 

344.24 

0.0 

For  example,  to  change  the  lumped  force  11(1,1.0)  at  elevation  110.00  from 
331.82  to  500.00  Ib/ft,  with  no  change  in  1.11(1,  10)  of  0.0,  this  data  list 
entry  would  be  made  in  the  executive  phase: 

ACPH  1  10  500.0  S  S 

4-7-2  To  eliminate  these  values,  for  recalculation  with  changed  data, 
the  following  data  entry  must  be  made.  This  entrv  will  undefine 
array  element  location  code  number  1  for  H(static>  and  KH(eurthqnake) 
forces.  It  is  immaterial  whether  or  not  the  cor respond  tug  elevation 
array  element  is  undefined  once  the  force  element  values,  are  canceled. 

ACPH  LC  1  C  C  C 

where  "LC"  is  a  specific  load  case  number  or  is  zero  for  "all  ioad  cases." 

4-8  Minim  (1AT  TON  OF  OCTPL'T  OF  MODI'LL  SI’  FOR  i'SL  IN  JTIKl'CTlKAl.  DKSlt.N/ 
ANALYSIS.  The  output  of  module  SP  is  edited  as  desiribed  above 
for  module  SA,  using  data  list  ACl’S. 


t 
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CHAPTER  5: 


MODULE  FA— FOUNDATION  STABILITY  ANALYSIS 


5-1  ACTION  OF  MODULE  FA 

5-1-1  Module  FA  performs  an  analysis  of  a  completely  defined  wall  and 

its  environment  for  the  load  cases  activated  with  data  list  CASE. 
In  addition  to  running  under  user  control,  the  component  routines  of 
module  FA  are  used  by  module  FD  during  foundation  stability  design. 

5-1-2  Module  FA  accomplishes  the  following  actions  while  performing  its 
analysis : 

a.  Seepage  pressure  calculations  (or  uses  seepage  pressure  arrays 
inputted  by  the  user  with  data  lists  HSPH  and  HSPV) . 

b.  Sliding  safety,  as  controlled  by  data  lists  SOLP  (data  item 
NPPD) ,  SLID,  and  ONEA. 

c.  Overturning  stability. 

d.  Bearing  pressure  limitations. 

e.  Boil  control,  as  determined  by  data  list  BOIL. 

f.  Cost  analysis,  including  earthwork  and  concrete  volumes  as 
controlled  by  data  lists  CSTB,  CSTC,  and  CSTE. 

g.  Building  arrays  of  earth  and  seepage  effects  for  use  in  a 
later  structural  analysis  or  design. 

See  Chapter  11  for  more  detail. 

5-2  GENERAL  DATA.  See  paragraph  3-2. 

NAME  (60  characters  maximum  of  alphanumeric  job  name) 

CASE  NLC  LCS(l)  LCS(2)  ...  LCS(NLC) 

HYD  LC  IHYD  (optional) 

TYPE  LC  ITYPE  (optional) 

5-3  SOILS  AND  SEEPAGE  DATA. 


5-3-1  See  paragraph  3-3-2  and  Figures  3-1  and  3-2  for  detailed  descrip¬ 
tions  of  data  items.  Major  soils  data  preparation  concepts  are 
listed  below: 

a.  Soils  data  names  are  modular: 

(1)  Phi  value  names  always  begin  with  the  letters  PHI,  such 
as  PHIFZ  in  the  filter  zone,  PHI2  for  layer  2,  etc. 

(2)  Cohesion  strength  value  names  always  begin  with  the 
letters  COH,  such  as  C0H3  for  laver  3,  etc. 
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(3)  Unit,  weight  names  always  begin  with  the  letters  GAMA, 

sueh  as  GAMAS  for  soils,  GAMAS 3  for  I  aver  3,  etc. 

(■4)  Allowable  hearing  pressure  data  names  begin  with  the 

letter  A13P,  followed  by  the  soils  layer  number,  followed 
by  a  B  for  the  bottom  of  the  soil  laver  or  a  T  for  the 
top  of  the  Layer,  followed  by  an  N  for  a  base  width  of 
BW1  or  a  W  for  a  base  width  of  I3W2. 

b.  PHIx  and  COHx  must  be  defined  or  zero  in  all  soil  layers 

before  sliding  stability  can  be  calculated. 

c.  In  the  heel  earth  backfill  soil  layers  FZ,  1,  and  2,  RKAx  will 
he  calculated  from  PHIx  if  RKAx  is  not  defined.  (RKAx  means 
RKAFZ ,  RKAl ,  RKA2 ,  etc.) 

d.  See  paragraph  3-3-2  for  special  information  on  sliding  data. 

5-3-2  Required  Soil  Data.  See  paragraphs  3-3-2  and  3-3-3  for  detailed 

information. 


SPE3  FHI 3  C0H3  GAMAS3 
ELBS3 

SST  LC  ESTW  SST 
SSHW  LC  ESHW  HS1  DS1H 

or 


PHIS3  ADHS3  ABP3TN  ABP3BN  ABP3TW  ABP3BW 


HS2  WDS2  HS3 


optional  portion  of  list  if 
allowable  bearing  pressures 
are  not  to  be  considered. 


SSHC  LC  ESHW  HS3  (HS1,  DS1H,  HS2,  WDS2,  are  set  undefined) 


5-3-3  Optional  Soil  Data.  See  paragraph  3-3-2  for  detailed  descriptions. 

SLID  LC  NSLIDE  FSMIN 


The  information  in  data  list  SLID  is  required  to  run  sliding,  but  the 
default  values 


NSL I DF 

FSMIN 

t 1 oodwa 1 1 

> 

1.5 

ret  a  in i ng  wa 1  1 

1 

2.  0 

will  be  used  an  iLically  if  not  defined  by  the  user's  input  data,  so 
the  list  is  opt ioua 1 . 

BOIL  ELSPT  CRMIN  I  PATH 
ONE A  OMEGA 
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SEEP  LC  ELWT  ELWH  HGSW  ISLO  ISFT  KRACK 
SOLP  LC  IFWOC  NODE  IFSOM  NPPD  RKH  RKV  CFMA 


optiuna]  portion  of 
lists  if  all owahl e 
bearing  is  not 

SPE4  ELTS3  PHI4  C0H4  GAMAS4  PHIS4  ADHS4  applicable 

ABP4TN  ABP4BN  ABP4TW  ABP4BW 

SPE5  ELTS4  PHI5  C0H5  GAMAS5  PHIS5  ADHS5 

ABP5TN  ABP5BN  ABP5TW  ABP5BW 


SPHF 

LC 

FZTAH 

PHI FZ  COHFZ  GAMAS F 

RKAFZ 

DELTAF 

RKAEFZ 

SPH1 

LC 

PH  1 1 

C0H1  GAMAS  1  RKA1  DELTA1  RKAEI  HCMIN* 

SPH2 

ELTS1  PHI2  C0H2  GAMAS2  RKA2 

DELTA2 

RKAE2 

SPT6 

LC 

PHI6 

C0H6  GAMAS6 

SPT7 

LC 

PHI7 

C0H7  GAMAS 7 

SSEE 

EXW 

ESS 

HSS5T  ELTS5T  DTS5T 

ELTS5W 

ELTS5H 

DTS5H  HSS5H 

WGHT  GAMAC  GAMAW 

5-4  Sl'RCHARCF  DATA.  See  paragraph  3-4-2  and  Figure  3-4  for  detailed 
data  descript  ions.  All  surcharge  data  are  optional. 

SCFD  LC  PVS  PVB  DVB 

SCFH  LC  PHI  ELPH1  PH2  ELPH2 

SCFV  LC  PV1  DV1  PV2  DV2  PV3  DV3  PV4  DV4  PVS  DV5 

SCWH  LC  W1  ELW1T  ELW1B  W3  W4 

SCWV  LC  WT  WWT  DWT  WH  WWH  DWH 

WIND  LC  W 

5-5  COST  DAI' A.  See  paragraph  3-5-2  and  Figure  3-2  tor  detailed 

descriptions  of  data  items.  All  of  these  data  are  optional  in 
that  the  mandatory  i t urns  in  data  list  CSTC  (concrete)  veil]  be  used  as 
$1.00/ ft-*  if  not  defined  by  the  user's  data.  Kxcavntion  and  backfill 
costs  will  default  to  0.(1. 

CSTB  UCBFFZ  UCBFS1  UCBFS2  UCBFS6  UCBFS7 

CSTC  UCWB  UCWS  UCWK 

CSTE  UCEXS3  UCEXS4  UCEXS5  UCEXWK 

5-6  GKOMKTKY  DATA 


*  This  item  has  onlv  one  value  and  does  not  vary  with  the  load  case 
number,  unless  the  default  identifier  I)  is  used. 
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5-6-1  See  paragraph  3-6-2  and  Figures  3-5  and  3-6  for  detailed 
descriptions. 

WLA  ETS  TW2  STR  HEELW 

WLAB  BW  BUI  BW2  BS 

WLAH  HEELT2  HEELW  HEELT1 

WALK  KFLAG  DKEY  WKEY  BKTF 

WLAS  TSTT  TSB  TSTB  HSTPH  HSTPB  HSBPB 

WLAT  BTE1  TOEHT  TS2  TW1  TS1 

WLBR  BASER  (optional  list) 


REM  BASIC  FLOODWALL,  NO  TAPERED  MEMBERS 

WLA  100.0  4.0  C  14. 5  see  notes  (1)  and  (6) 

WLAB  20.0  20.0  20.0  D  see  note  (2) 

See  note  (3). 

WLAK  0  5.0  16.0  D  see  note  (4) 

See  note  (5). 
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WLAT  80.0  D  D  D  D 


see  note  (7) 


NOTES:  (1)  With  BW  and  TW2  set,  either  TSTB  or  HEELW  may  be  left 

undefined.  In  this  example,  TSTB  is  left  undefined  and 
HEELW  is  defined. 

(2)  For  analysis  in  module  FA,  BW1  and  BW2  may  both  be  set  to 
BW  to  simplify  the  soil  data  preparation. 

(3)  List  WLAH  is  omitted  since  HEELW  is  already  defined  and 
HEELT1  and  HEELT2  are  both  of  default  thickness  (18  inches 
for  walls  over  15  ft  high). 

(4)  If  there  had  been  no  key,  this  list  could  have  been  omitted 

(5)  List  WLAS  is  omitted  since  the  stem  is  of  default,  constant 
thickness . 

(6)  STR  is  entered  as  "C"  since  TW2  is  defined. 

(7)  The  letter  D  for  TOEHT  will  cause  it  to  default  to  18  indie 
for  a  wall  over  15  ft  high. 

Thus,  nine  items  are  needed  to  describe  the  plain  wall.  Two  more  could 
have  been  omitted  if  there  had  been  no  key.  The  resulting  X  and  Y 
coordinates  are 


COORDINATES  OF  CORNERS  OF  WALL  CROSS-SECTION 

X-C00RDINATES  ARE  +  TOWARD  HEEL  FROM  BASIC  WORKING  POINT  (BWP) 
Y-C00RDINATES  ARE  ELEVATIONS 


PT. 

X 

Y 

DESCRIPTION  Of  POINT 

1 

0.0 

100.0000 

BASIC  WORKING  POINT  =  TOE-SIDE  OF  STEM  T01 

2 

0.0 

81.5000 

BOTTOM  OF  TOE-SIDE  FACE  OF  STEM  (AT 

TS1) 

3 

0.0 

81.5000 

BETWEEN  TS1  AND  TS2 ,  ON  TOP  FACE  OF 

TOE 

4 

-4.0000 

81. 5000 

TOP  OF  TOEHT  =  AT  OUTER  END  OF  TW 2 

5 

-4.0000 

80.0000 

TOE  END  OF  BASE  -  AT  BTE 1 

6 

12.8333 

80.0000 

TOP  OF  TOE-SIDE  FACE  OF  KEY 

7 

14.5000 

75.0000 

BOTTOM  OF  TOE-SIDE  FACE  0T  KLY 

8 

16.0000 

75.0000 

BOTTOM  OF  HEEL-SIDE  FACE  OF  KEY 

9 

16.0000 

80.0000 

TOP  OF  HEEL-SIDE  FACE  OF  KEY 

10 

16.0000 

80.0000 

HEEL  END  OF  BASE 

11 

16.0000 

81.5000 

TOP  OF  HEELT2  =  TOP  OF  OUTER  END  0T 

HELL 

12 

1 . 5000 

82.0000 

BOTTOM  OF  HEEL-SIDE  FACE  OF  STEM 
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REM  SPECIAL  FLOODWALL  WITH  TAPERED  MEMBERS 
WLA  80.0  20.0  C  17.0 


WLAB 

WLAH 

WLAK 

50.0  50.0  50.0 

48.0  S  127.2 

0  5.0  24.0  D 

0.2 

either  of  these  could  have  been 
"C"  or  "!)"  (but  not  both) 

WLAS 

48.0  1.2  156.0 

10.0 

1.2  C 

WLAT 

54.0  48.0  5.0 

10.0 

D 

This 

calculates  out  to 

the 

following  X  and  Y  coordinates: 

X-COORDINATES  ARE  +  TOWARD  HEEL  FROM  BASIC  WORKING  POINT  (BWP) 
Y-COORDINATES  ARE  ELEVATIONS 


PIT 

_x  _ 

Y 

DKSCRI  I’T  ION  OF  POINI 

1 

0.0 

HO. OOOO 

Basic  working  point  =  toe-side  o!  .ten: 

-2. OOOO 

00. OOOO 

Bo  Ltom 

o  1  too- s  i  do  1  .it  o 

of  l  da  (at  1 S 1 

) 

-  1  .  1)000 

tit).  OOOO 

IU*  t  wet'ii 

1  S 1  and  !  W.' ,  on 

l  op  t  a.  e  ol  t  oi 

-Id. OOOO 

VH . OOOO 

lop  of 

TO  FI  IT  at  outer 

end  ot  I'W.' 

5 

-2.' .  OOOO 

Vi  .OOOO 

foe  end 

•  > t  base  at  B  1  1 

1 

b 

.  o  7  1  •« 

•  o'i.  7HW 

Top  ot 

too-  s  ido  1  ,i<r  of 

K  O  ' 

7 

2 b . OOOO 

in. '  moo 

lie  t  t  om 

o  t  toe-  .ide  t  a.  e 

O  |  M'  . 

,H 

j,s.  in  mu 

t‘(.  oooo 

Bo  L  t  OKI 

O  1  IlOO  1  -  1  i  til  Ini 

o!  k. 

4 

.‘S  .111)0(1 

* « . OODO 

Top  of 

ioo  1  -  •  i  (1  o  t  .  i «  i  •  of 

k  l 

iu 

JfS  .  IHIOO 

■i  ..  11000 

Heel  end  ot  huso 

1 1 

.\s .  o:»ni) 

4  .s .  I  >i  )i  ;i ) 

I--P  ot 

111. 1.1.1.'  top  Ot  . 

util  1  .ad  !  u 

i 

1 l .oooo 

)H  .0000 

li.  ■  t  t  om 

of  1 1 or  1  ~  -  i  il  i  t  .ii  i 

O  1  III*. 

i  i 

V . oooo 

70. oooo 

Boll  ('in 

Ot  heel -side  top 

pan*- 1  !  !  i  :• 

l  . 

*  .1)000 

Si).  UODO 

lop  ot 

Iioo  1  -  '  i  ilc*  t.ho  i  >  1 

'  •  f  CtV 

)  ~  / 

KIS IK  I < :  1  IONS 

ON  1  Ni’l 

T  LOAD  INI. 

FASTS .  Faith  p i a 

•« sin  »  -  . i  1  •  u  1 . 1 1  i 

assume  1  hat 

(1)  horizontal  earth  pressure-  on  t 

ho  : nr  1  i  «lo  .  1 1 

■  i  o  t 

i ve  and  that  ( J  ) 

the  ni' t 

. i pp  1  i ed  horizontal  tome 

iimm.i  l  i'ii  pt  oditi 

pas 

s i ve  earth  press 

lire  on  llie  loo  side.  Module  FA  wil 

1  re  |e>  t  an  .  1 . 

i  as 

e  that  does  not 

con  I  orin 

to  till*  SOl 

ond  assiimpt  ion. 

1  III*  To  ,11  r,  in  'Wi 

no 

rest  rict  i  oils  on 

the  net 

<1  i  rec  t  ion 

of  overt  urn i ug. 

CHAPTER  6:  MODULE  FD — FOUNDATION  STABILITY  DESIGN 


6-1  ACTION  OF  MODULE  FD 

6-1-1  Module  FD  determines  the  combination  of  values  for  variables 

BTE1  (between  the  limits  of  BTE11  and  BTE12) 

BS  (between  the  limits  of  BS1  and  BS2) 

DKEY  (between  the  limits  of  DKEY1  and  DKEY2) 

BW  (between  the  limits  of  BW1  and  BW2) 

that  will  produce  the  wall  with  the  least  construction  cost.  The  con¬ 
struction  cost  is  determined  by  the  volumes  of  structural  excavation, 
concrete,  and  structural  backfill,  combined  with  tiie  cost  figures  in 
data  lists  t'STB,  CSTC,  and  CSTE.  Program  running  time  and  cost  increase 
as  the  sizes  of  the  ranges  for  BTE1,  BS,  DKEY,  and  BW  are  made  larger 
by  the  user. 

6-1-2  Module  FD  uses  the  elements  of  module  FA  in  the  process  summa¬ 
rized  below  and  described  in  detail  in  the  Program  Criteria  Speci¬ 
fications  Document.  The  user  must  set  either  the  kev  length  or  the  stem 
rat io  in  the  input  dal  a. 

BTK1  varied  from  BTE 1 1  to  BTK12 

BS  varied  from  BS1  to  BS2 

DKEY  varied  from  DKEY1  to  DKEY2 

Program  determines  minimum  BW,  between  BW1  and  BW2  to 
nearest  0.2>  It,  that  satisties  the  stability  checks  tot 
sliding,  resultant  ratio,  hearing  pressure,  and  earn, 
covet  over  the  heel.  It  a  value  is  found  tor  BW  t hut  is 
within  the  range  anil  satisties  the  cheeks,  the  tost  m 
determined.  this  i  ost  is  compared  with  tin  previous  lowest 
cost  and  saved  it  a  new  low  has  hi  on  readied .  Mu  ;  regia:" 
then  proceeds  to  the  next  combination  ot  Bll 1,  BS,  DEFY 
with  tiu  set  I W2  or  STK . 


6-1-  i  Module  ID  calls  module  FA  automat  iral  Iv  lot  a  t  i  ua  1  toriplcli 
analysis  ot  the  selected  design. 

6-2  GENERAL  DATA.  See  par  p  ’’aph  1-2  tor  details. 

NAME  (60  characters  maxi  mu’’  of  alphanumeric  job  name) 

CASE  NLC  LCS(l)  LCS ( 2 )  ...  LCS(NLC) 

HYD  LC  IHYD  (optional) 


\ 


A 


ti 


1 


A 


6-1 
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TYPE  LC  ITYPE  (optional) 


SPECIAL  NOTE  ON  DESIGN  ACTION 


The  cost  of  running  this  module  is  profoundly  affected  by  t he 
number  of  variables  the  user  allows  to  vary  out  of  the  list  in  paragraph 
6— 1—3  : 


Variable 


a3wer _ Eimi  t  Upper  L i in i  t 


BIT.  1 

HIT  1 1 

bit:  id 

US 

BS1 

BS2 

DREY 

DREY  1 

DREY  2 

BW 

BV 1 

BW  2 

The  cost  is  proportional  to 
pending  on  how  manv  ot  the 

the 

t  our 

va  1  in¬ 
var  i  al 

ot  $X :  I  l"  where  n  =  1 

lies  a  re  all  owed  t  o  va rv 

n 

S 

Eac  t  or 

1  I 
12  1 
1,111 
I  a  ,  n  i  1 


de¬ 


le  ret  p  a  value  I  rer.i  valving,  t  betii  the  level  and  upper  limits  t  o  tin 
s  i  tie,  1  e  desired  'aim.  I  ei  example,  t  e  k  ei  p  a  1 1  v.  1  has,  ,  -it  both  I>S1 
and  US.!  to  /.ere.  US  will  then  held  the  sinrh  value  ami  will  net  >eu~ 
t  r  i  hut  •  t  e  i  lie  t  ,  Is  i  llg  tile  run  rest.  lilt  i  ne  I  .  ::;eiit  u  ■  e  d  I  el  V  a  I  ill  11  i  i  I 

IIS  ,  and  UK  IV  is  I  /  1 1 1  e  I  the  I  all.' ,  het  w>  >  n  tin  , .  ee  i  t  i .  d  lr.it..  i  .  a  , 

i  t  I'K  I  V  1  r,  I  .  t  >  It  and  I  >K  I  V  is  I  1  . 1 )  t  ,  th<  ti  tin  v  a  I  m  e ;  .''Mi  '.-..'ll  !■. 

e  a  I e  u 1  a  t  ed  t  e  tlx  neatest  I  net  : 


n-  I  SOI  I.S  AM  i  SI.  I  PACE  DA  I  A 


1  he 

se  d. 

1 1 .  i  art' 

tilt. 

■  satin 

ns  t 

luisr 

•  i  vt 

n  i  n 

l  1).  i  ;>t  •  i  -  1  hi  :  itulu 

<  •  >*.  l  ‘ 

ept  1 

or  spri' 

i.il 

1  i  r.i  i  t 

s  on 

ISM 

a 

,  I  I" 

SOM,  and  \* >i i|  : 

1  . 

S ,  •  e 

pci  r.i>»  ra 

j)h 

5-  )-  2 

and 

E  i  gur 

MS  i 

-  1  and  <- tei  d •  tail,  >  1 

ilesi 

■  r  i  |>t  i  on 

o  t 

da  t  a 

i  t  rill 

va  r  i 

ab  1 1- 

1). 

See 

paragraph 

)  -  1  ( mode l 

e  1  A ) 

In  r 

add 

it  i  mi.i  1  t  ■>.  p  1  ana  t  i  mi 

c  . 

Add  i 

i  l i ona 1 

i  n  t 

ornia  t  i  on , 

ter  modn  1 

e  ED 

mi !  v  ,  is  li-.n-d  In 

h-2 


6-3-2  Required  Solis  Data: 

SLID  LC  NSLIDE  FSMIN 

SPE3  PH I 3  C0H3  GAMAS3  PHIS3  ADHS3  ABP3TN  ABP3BN  ABP3TW  ABP3EW 
ELBS3 


SST 

LC 

ESTW 

SST 

"sSHW 

LC 

ESHW 

HS1 

DS1H 

HS2  WDS2  HS3 

or 

SSHT 

LC 

ESHW 

HS3 

(HS1, 

DS1H,  HS2,  and  W0S2  are  set  to  undefined) 

fa- 3- 

3  Opt  ional 

Soil; 

and 

Seepage  Data: 

BOIL  ELSPT  CRMIN  IPATH 
ONEA  OMEGA 


RRD 

LC 

RRMIN 

SEEP 

LC 

ELWT 

ELWH 

HGSW 

ISLC*  I SFT** 

KRACK 

SPHF 

LC 

FZTAH 

PHI  FZ 

COHFZ  GAMASF  RKAFZ  DELTAF  RKAEFZ 

SPH1 

LC 

PHI 

C0H1  GAMAS  1 

RKA1  OELir 

RKAE1 

HCMIH* 

SPH2 

LC 

ELTS1 

PHI2 

C0H2 

GAMAS2  RKA2 

DLLTA2 

RKAE2 

SPE4  ELTS3 
ABP4BW 

PH  1 4 

C0H4 

GAMAS4 

PHIS4 

ADHS4 

ABP4TN 

ABP4BN 

ABP4TW 

SPEC 

ELTS4 

PHIS 

C0H5 

GAMAS 5 

PHIS5 

ADHS5 

ABP6TN 

ABPbBN 

ABP5TW 

ABPbBW 


SPTG 

LC 

PH  16 

COHC 

GAMAS6 

SPT7 

LC 

PH  1 7 

C0H7 

GAMAS 7 

SOLP 

LC 

IFWOC 

NODE ! 

I FSOM ‘ 

NPPD 

RKH  RKV 

Cl  MA 

SSI  L 

EXW 

ESS 

HSS5T 

ELTSbl 

UTSST 

LLlSbW  ! 

LISbH  OTSbH  HSSbH 

WGHT 

GAMAC  GAMAW 

A 

ill  i  :>  data  i  t  e ,  ■  i  iia- 
case  nuinlie  r  . 

;  on  I  one 

Valin  and  does 

not  C  II  V  w  i  t  1 1  tile  1 

A 

I  S  l-'T  -  A  cannot  u 

a  u  s  t  1  -  d  e  1 

lined  Up  1  i t  t  }  ■  1  . 

assures  du i  ins  stab  i 

i  i  e  s  i ;  1 1 .  1  |  ■  1  i  t  t  i  s 

used  as  /a 

in  in  module  Is 

). 

I KSOM  is  used  as  1 

(  one-  p  i  ei 

e  trial  1  a  i  1  u  ra 

■  surluce)  and  NuDfi 

control  Ifd  .Hit  om.it  io.tl  I  v  during  design  in  module  I'D. 


<>-  1 
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SURCHARGE  DATA.  These  data  are  the  same  as  those  given  in  Chap¬ 
ter  3  for  module  FA.  See  paragraph  3-4-2  and  Figure  3-3  for 
detailed  descriptions.  All  surcharge  data  are  optional. 


SCFD 

LC 

PVS 

PVB 

DVB 

SCFH 

LC 

PHI 

ELPH1  PH2  ELPH2 

SCFV 

LC 

PV1 

DV1 

PV2  DV2  PV3  DV3  PV4  DV4  PV5  DV5 

SCWH 

LC 

W1 

ELW1T  ELW1B  W3  W4 

SCWV 

LC 

WT 

WWT 

DWT  WH  WWH  DWH 

WIND 

LC 

W 

6-3 

COST  DATA, 
for  module 

These  data  are  the  same  as  those  given  in  Chapter 
FA.  See  paragraph  3-3-2  and  Figure  3-2  for  detail 

descriptions  of  data  items.  All  of  these  data  are  optional  if  t lie  user 
accepts  a  design  optimization  based  on  zero  excavation  and  backfill  cost 
and  a  unit  cost  for  all  concrete  (all  items  in  data  list  CSTC) . 


CSTB 

UCBFFZ 

UCBFS1  UCBFS2 

UCBFS7 

CSTC 

UCWB 

UCWS  UCWK 

CSTE 

UCEXS3 

UCEXS4  UCEXS5 

UCEXWK 

Users  who  want  to  optimize  on  only  base  width  can  approximate  this  bv 
entering  data  list  CSTC  as  follows: 

CSTC  1.0  0.0  0.0 

b-o  GEOMETRY  DAI  A.  See  paragraph  1-6-2  and  Figures  1-4  and  1-  >  lor 
detail  i'd  descript  i  oils  . 

6-6-1  Required  Geometry  Data: 

WLD  ETS  TW2  STR  HEELW  TSTB  TMINB 

KTS  i  required.  TK2,  STR,  lll.ilW,  and  IS1B  term  a  data  set  for  locating 
the  stem  on  the  base  as  described  in  paragraph  i-n-la.  TMINB  has  a 
default  value  that  will  be  used  as  12  in.  tor  walls  up  to  13.0  ft  high 
(ETS  -  BTE1)  or  1H  in.  tor  walls  over  13. 0  tt  high.  Note  that  the  de¬ 
fault  value  mav  change  as  BTE 1  is  varied  bv  the  design  searching  in 
module  FI). 


WLDB  BW1  BW2  BS1  BS2 
WLDT  BTE 1 1  BTE 12  T0EHT  TUI 


BTE11  and  BTE12  are  required  if  BTE1  is  to  vary.  TOEHT  defaults  to 
l’MINB  if  entered  as  0  or  C.  TW1  defaults  to  zero  if  entered  as  D  or 
C.  Data  list  CND  is  needed  only  if  HSTPH  is  not  set  in  list  WLDS  and  if 
the  following  default  values  are  not  acceptable  (see  paragraph  7-2-2b) : 


CND  RATION  FPCON  ESTL  IFEM 

RATION  defaults  to  ESTL/code  E  based  on  CAMAC  value.  FPCON  default 
to  3000.0  psi.  ESTL  defaults  to  29,000,000.0  psi.  See  also  data  list 
CNWD  in  paragraph  7-2-2b. 

6-6-2  Optional  Geometry  Data. 

WLDH  HEELT2  (defaults  to  TMINB) 

WLDK  KFLAG  BKTF  DKEY1  DKEY2 
WLDS  TMINS  TSB  HSTPH  HSTPB  HSBPB 

TMINS  defaults  to  TMIN.  TSB  defaults  to  0.0  (vertical).  HSTPH  will  be 
estimated  if  not  set  (use  zero  if  a  single  slope  is  wanted).  HSTPB  de¬ 
faults  to  vertical.  HSBPB  will  always  be  calculated. 

6-6-3  Typical  Geometry  Data  for  a  Basic  Floodwall: 

default 


default 


H 

1 


batter  varied  by  program 

same  elevation  both  sides  of  stem 


del  aul  t 


DKKY* 


*  Controlled  by 
program. 


CNWD  D  D  D  1  0  (needed  to  set  IBSAME  to  1) 

CCD 


WLD 

100. 

.0 

C 

0. 

333 

WLDB 

15. 

.0 

25. 

.0 

0.0 

WLDK 

0 

D 

0. 

.0 

10.0 

WLOT 

75, 

.0 

85. 

.0 

D  C 

6-  -i 


b-b-4  Tvpical  Geometry  Delta  for  a  Basic  Retaining  Wall: 


12.0  in. 


trial  BW  '  STR'^>s 

default  n  toe  * 
BW* 


default 

height 


-variable  batter 


,  ,  •  ,  • 
level 


‘■1  ’  do 

>  ■  ' 


CNWD 

D  D 

D  1 

0 

WLD 

100.0 

C  0. 

333 

WLDB 

15.0 

25.0 

0.0 

WLDK 

0  c 

0.0 

0.0 

WL.DT 

71.0 

85.0 

D  C 

W  i  t  : 

,:i\  i  on  t  ro  1 1  t'd 

By 

! 

•  .  mi  rati  o  STK 

: ,  e  i 

»\n  il  • 

1 1"  not  i’ 

i  are 

.  i  1  :  .  L 

iii'ii  i : ; 

a  L  rac  t 

Oil  t 

(needed  to  set  IBSAME  to  1) 


CHAl'TLK  7: 


MODI  LI.  WA--I WORK! NC;  S TRUSS  ANALYSIS 


7-  1  AO  1'  1  ON  _0 F  ill iDITJy  WA 

7-1-1  Module  WA  peri  onus  a  stress  analysis  of  a  tally  del  ined  *a 1 
reports  shear  and  flexural  s  t  resses  at  local  ions  selected  i. 
user  and /or  at  expec  t  ed  critical  locations.  Stress  anti  l vs  is  prove 
con  fori::  to  appendix  il,  "A  it  ornate  Design  Metiiod,"  ol  AC  I  Code 
fill.'  equations  used  are  described  in  Chapter  ‘-J  and  Lxhibit  K  o!  the 
yram  Criteria  Specifications  Document. 

7  —  J  —  J  Module  WA  is  highly  interactive  when  the  KIN  WA  command  is 
from  the  keyboard  and  provides  for  no  interaction  when  tin 
command  is  in  a  data  file.  This  feature  will  be  described  lau  r  i 
chapter. 

7-2  DAI  A 


7-2-1  I’redetined  Data: 


a . 


Module  WA  is  normally  run  alter  module  K.\  (or,  less, 
module  FI).).  Module  FA,  when  run  separately  or  as  t 
part  of  module  Id),  calculates  seepage  and  eart  li  pro. 
that  combine  with  tile  data  for  modules  FA  and  FI)  to 
predi lined  port  ion  of  the  data  for  moduli  WA. 


b.  I  he  predefined  da  t  a  can  also  be  entered  indep-.  ndeiit  i  v 
user  without  having  run  modules  TA  or  IF.  fit  i  s  is  , 
i  n  Chapt  or  11  o  I  t  ii  i  s  manua  1  . 


7-2-2  Additional  Data.  IV o  t vpes  el  add  it  iouai  data  an  re 

module  WA — reinforc  in  •.  steel  descriptions  and  .sons  :  -  t 
p.uamet.rs  and  data: 


a.  Re  i  n) orcement  Disc  r  i_p  t  ion.  i<  e-  i  nforcet.i  ;il  data  ar-  ae: 

the  program  in  arrays  AS  ILK  :  or  t  ho  kov  ,  IS  l  i.S  i  (  local  : 

eOlie)  lor  tile  t  <v-  >  i  de  lace  o'  lire  sie"',  AS  i  LSii  I.  local  i 

laser  iniRiber )  f  oi  tin-  inel-sidi  lac  ol  tin  sto:.,  .\s  .  is 
(location  code,  lav<  f  number}  .  oi  tin  top  as.  ol  I  he 
slab,  and  .\Sll.hli  t  local  ion  cedi’ ,  lavei  mi  .a  :  )  lot  i  . 
l  act  cl  tiie  base  slain.  file  locat  ion  <’odi  (eall.a  :.Ai 
and  laser  numbi  r  (called  l.N,  LNA,  or  I2.il)  tin  d.  !  in.s. 
s  k  i .  t  tiles  i  ol  lowing  tin's  d  i  ■•on  ion  .  . » 1 1  I  ■  -i  aii:  ie.it’.'  I 

lions  along  tin  wall  need  lu  di lined;  t  ;n  p:e  :  a",  ..ill 
in  tiie  i  n  t  e  r  tiled  1  a  t  o  loe.it  ion  - .  S  i  n  :  '  i  ea  at  1 . '.  .  1 1  .  ■  mi-  ; 

tiie  outer  end  ol  e.nii  slab  and  anv  i  n  l  .  ■  rind  i  a  t  i  hv.it  is 

w'hi'Ve  bars  are  Cut  oil  (linvMetic.il  catcli  i'etail.d 

I  iv’iis  follow  tiiis  summary. 


COVR  COVHS  GOVTS  COVTB  COVBB  SPABL 

STLB  LOG  LNA  AS  I  LB T ( LOC.LNA)  LNB  ASTLBB(LOC,LNB) 


SILK  ASTLK  (may  be  omitted  if  no  key) 

STLS  LOC  ASTLST (LOC)  LN  ASTLSH(LOC,LN) 

(1)  Bar  cover  (optional  data  list  COVR)  from  surface  to 

center  of  the  bar  layer  closest  to  the  surface  (layer 
number  1);  units  are  inches: 


Default 

Values 

Data 

I  tern 

Location 

Hydraulic 
( IHYD  =  1) 

N'onhvdrau  lie 
(IHYD  =  2) 

COVHS 

Heel  side  of  stem 

3.5  in . 

2.5  in. 

COVTS 

Toe  side  of  stem 

3.5 

2.5 

COVTB 

Toe  of  base  slab 

3.5 

2.5 

COVBB 

Bottom  of  base, 
key 

4 .  ^ 

3 .  5 

SPABL 

Spacing  between 

layers,  normal  to 
face,  center-to- 

center  bars  (MAXBAR's  diameter  (in  data 

list  STLD)  +  1.0)  IF  data 
list  STLD  has  not  been 
entered,  then  the  default 
value  for  SPABL  is  2.37  in. 
for  the  diameter  of  a  1 1 
bar  +  1  in.  clearance 


AD-A1Q0  734  ARMY  EN6INEER  WATERWAYS  EXPERIMENT  STATION  VICKSBURG  MS  F/6  13/ 
USER'S  REFERENCE  MANUAL!  COMPUTER  PROGRAM  FOR  DESIGN  AND  ANAL YS— Cl 
DEC  80  W  A  PRICE*  R  L  HALL*  H  W  JONES 

UNCLASSIFIED  WES-INSTRUCTION-K-80-7  NL 


) .  7  S  ft 


l.S  ft 


') . ')  ft 


Data  List  STLB  contains  LOC,  LNA,ASTLBT(LOC ,  LN'A)  , 
LNB, ASTLBB(LOC, LNB) 


STLB 

1 

1 

0.6b 

1 

1  .  36 

TOE 

STLB 

1 

1 

S 

? 

0.00 

REINF 

STLB 

3 

1 

S 

1 

2.36 

STLB 

4 

1 

S 

2 

0.44 

HEEL 

STLB 

12 

1 

0.66 

I 

1.00 

REINF 

STLB 

12 

1 

S 

2 

0.44 

( 5 )  Changing  Steel  Description  After  a  Module  Has  Bee n  Run : 

(a)  After  module  WA.  Module  WA  fills  in  the  intermedi¬ 
ate  location  values  for  the  reinforcing  steel  arrays 
in  data  lists  STLB  and  STLS,  working  from  the  data 
entered  by  the  user.  It  will  therefore  be  neces¬ 
sary  to  change  the  intermediate  locations,  one  at  a 
time,  as  well  as  the  significant  locations  if  the 
description  is  to  be  changed.  This;  can  be  a  lengthy 
process.  A  simpler  procedure  for  changing  the  de¬ 
scription  in  a  particular  layer  is  to  first  enter 
the  letter  C  for  the  steel  area  at  location  code 
LOC  =  1  in  that  layer.  This  will  cancel  all  of  the 
values  in  that  layer.  Then,  enter  the  complete 
(first  location  and  significant  locations)  new  de¬ 
scription.  For  example,  to  cancel  the  old  toe- 
side  steel  in  the  stem  and  substitute  a  new  descrip- 


tion,  do  this 

List 

LOC 

ASTLST (LOC) 

LN 

ASTLSH (LOC, LN) 

Cancel  old  STLS 

i 

C 

1 

S  (no  change) 

Enter  new  STLS 

1 

0.44 

1 

S  (no  change) 

Enter  new  STLS 

> 

0.66 

1 

S  (no  change) 
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(b)  After  moduli'  WD.  The  reinforcing  steel  description 
produced  by  this  moduli’  is  listed  at  t  lie  end  of  the 
module's  report  file.  The  description  mav  be  edited 
by  entering  the  appropriate  data  list(s)  just  as 
any  other  data  edited.  Or,  the  procedure  described 
in  paragraph  can  be  used. 

b.  Concrete  Analvsis/Design  Parameters.  Data  lists  CND  and  CNWD 
are  used  in  both  module  WA  and  module  WD.  Data  list  STLD  is 
used  only  in  module  WD.  All  of  these  lists  are  optional. 
Default  values  are  based  on  whether  the  first  load  case  (No.  1 
unless  data  list  CASE  is  used  to  designate  another  number  as 
the  "first")  is  hydraulic  or  nonhydraul ic . 

CND  RATION  FPCON  ESTL  IFEM 

CNWD  RAT  I OF  FYSTL  FSTLMX  IBSAME  I  FDR 

STLD  MAXBAR  SPAMIN 


Data 

List 

Var iab le 
Name 

Units 

Default  Values 

Dei"  init  ion 

STLD 

MAXBAR 

A  STM 
size 

number 

11 

Maximum  bar  size 
allowed  by  user 
(3-11,  14 ,  or  18 
only) 

SPAMIN 

in . 

MAXBAR ' s  diameter  *  2  or 
MAXBAR' s  diameter  +  2.23, 
whichever  is  larger 

Minimum  allowable 
clear  spacing  be¬ 
tween  bars  in  same 

row.  Used  with 
MAXBAR  to  determine 
maximum  steel  al¬ 
lowed  in  one  laver, 
square  inches  per 
foot 


Hvdraulic  Nonhvdraulic 


CND 

RATION 

rat  io 

(1) 

(1) 

N  =  E  /  E 
s  c 

FPCON 

psi 

3,000.0 

3,000.0 

Concrete  ultimate 
strength 

ESTL 

psi 

29,000,000.0 

29,000,000.0 

Reinforcing  modulus 
E 

s 


(Cont inued) 


b .  Concrete  Analysis/Design  Parameters  (Cont inued) . 


Data 

Variable 

Default 

Values 

List 

Name 

Units 

Hydraul  ic 

Nonhydraulic 

De f  i  n  i  t ion 

CND 

IFEM 

0  or  1* 

1 

1 

1  to  implement  the 
alternate  special 
loadings  of  para¬ 
graph  S-21  on  page 
S-23  of  EM 
1110-2-25C1 

0  to  use  loads  as 
described  in  load 
case* 

CNWD 

RAT10F 

ratio 

0. 35** 

0.45** 

Allowable  fc/fc  > 

EM  1110-1-2101 

FYSTL 

psi 

40, 000. 0~ 

40,000.0:- 

Reinforcing  yield 
strengt  h 

FSTLMX 

psi 

20,000.0 

(2) 

Allowable  maximum 
f 

IBSAME 

0  or  1 

(3) 

(3) 

s 

1  to  force  the  top 
of  heel  at  stem  to 
the  same  elevation 
as  the  top  of  tee 
at  the  stem 

0  to  allow  them  to 
vary  independently 

IFDR 

0  or  1 

1 

1 

1  to  conform  to 

ACI  318-77,  Appen¬ 
dix  B,  paragraph 
B.2.3  (in  module  WA, 
report  dead  and  live 
stresses  separately 
if  of  opposite  sign; 
in  module  WD,  use  80 

(Continued) 


*  See  paragraph  7-4- Id  for  more  information  on  1FEM  =1.  1  is  Corps 

of  Engineers  default;  others  inav  prefer  0. 

**  Set  for  hydraul ic/nonhvdraul ic  status  ot  the  "first"  load  case.  The 
"first"  load  case  is  number  1  unless  data  list  CASK  has  been  use,  to 
designate  another  number  as  "first." 

t  20,000.0  is  tlu-  Corps  of  Engineers'  limit  for  hvdraulic  structures; 
nonhydraulic  structures  may  use  the  default  of  TO  percent  of  i-YSTL. 
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b.  ilmuTi'ti'  Ana  I  ys  is /Dos  i  gn  ParamcLers  (Com:  luded) 


Data  Variable 
List  Name 

CNWD  1  1-DR 


Units 


Do  f  au  1 1  Va .  lue  s 
llvdraul ic  Nonhvdraul ic 


_  ! (o  f  i  n  U_ion  _  _ 

percent  of  dead 
load  moment  if  in 
opposition  to  live 
load  moment) 

0  to  use  total 
D+L  stress 


NOILS:  (1)  Ec  is  calculated  from  the  expression  in  AC I  J18-77  code 

paragraph  8-5-1: 

K  =  (CAMAC  -  3 . 0 ) 1  ‘  5  33.0  VFPCON 


(CAMAC  is  the  weight  with  reinforcing  steel,  so  5  pcf  is 
deducted  to  get  to  unreinforced  concrete.) 

(2)  FSTLMX  is  taken  at  one  half  of  FYSTL  for  nonhvdraulic 
structures . 

(3)  1USAMK  generally  defaults  to  zero  but  will  he  used  as  one 
lor  analysis  of  a  level  base  of  constant  thickness. 

7-3  USER  CONTROL  Of  MODULE  WA 

7  —  3—1  Data  Chock.  The  data  check  procedures  at  the  beginning  of 

module  WA  perform  a  variety  of  checks  to  make  sure  that  enough 
data  items  have  been  defined  to  enable  the  program  to: 

a.  Locate  all  of  the  corners  of  the  concrete  outline. 

b.  Describe  the  outlines  of  Lite  various  pressure  diagrams 
(seepage,  passive  pressure,  vertical  earth  and  surcharge 
pressures,  etc.). 

c .  Know  which  option  to  use  in  the  analysis  procedure. 

The  questions  and  printout  statements  possible  during  the  data  cheek  an 
numerous  and  varied.  Care  has  been  taken  to  make  them  se I t-exp I  ana t orv 
and  to  allow  interactive  recovery  where  feasible.  Where  it  is  not  fea¬ 
sible,  the  module  aborts  with  a  message  telling  the  user  what  to  do  in 
tile  executive  phase  before  trying  again  to  run  the  module. 

7-1-2  interactive  Analysis  Control.  There  are  five  basic  divisions  to 
the  analysis.  User  responses  are  underlined  in  the  examples  to 
follow.  See  paragraph  7-3-3  for  sign  conventions. 
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a.  P rel im i narv .  Throe  questions  control  the  anal vs  is: 

(1)  Since  locations  on  the  wall  are  described  in  terms  of 
X  and  Y  coordinates,  the  user  is  offered  a  table  of 
coordinates  for  the  particular  wall  unless  the  1R6 
command  has  been  used: 


ENTER  1  TO  SEE  A  TABLE  OF  X  AND  Y  CORNER  COORDINATES 
OR  C  TO  CONTINUE  WITHOUT  SEEING  THE  TABLE 
?C 

The  table  is  not  shown  here.  It  will  automatically  be 
placed  in  ttie  report  file.  This  is  the  table  also  avail¬ 
able  with  the  LOOK  XY  command. 

(2)  Location  of  answers  (this  is  the  restart  point  for  option 
R  in  the  analysis  type  question).  This  is  omitted  if 
the  IR6  command  lias  been  used: 

# 

#  BEGIN  STRESS  ANALYSIS 

# 

ENTER  T  TO  GET  THE  ANALYSIS  RESULTS  AT  YOUR  TERMINAL 
OR  R  TO  PUT  THEM  IN  THE  REPORT  FILE 
OR  B  TO  PUT  THEM  BOTH  PLACES 
?B 


(J)  How  complete  an  analysis  is  desired: 


ENTER  THE  LOAD  CASE  NUMBER  YOU  WANT  ANALYZED 

OR  A  ZERO  FOR  ALL  LOAD  CASES  IN  DATA  LIST  "CASE" 
OR  *  TO  ABORT  THE  MODULE 

?0 


The  preliminary  division  ends  with  the  milestone  message 


#  BEGIN  STEM  STRESS  ANALYSIS 

# 


b.  Stem  Stress  Analysis.  This  begins  with  the  question: 


SELECT  TYPES  C,  S,  OR  F  ANALYSIS  FOR  STEM  (OR  ?,  N,  R,  OR  *)  : 

? 


which  will  yield  the  following  if  answered  with  a  question 
ma  r  k  : 


?? 

ANALYSIS  TYPE  SELECTION: 

ENTER  C  FOR  ANALYSIS  AT  CRITICAL  SECTIONS 
OR  S  FOR  ANALYSIS  AT  SELECTED  LOCATIONS 
OR  F  FOR  ANALYSIS  AT  1-FOOT  INTERVALS 
OR  ?  TO  SEE  A  LIST  OF  CRITICAL  SECTIONS 
OR  N  TO  GO  ON  TO  THE  TOE 

OR  R  TO  RESTART  MODULE  WA  TO  TAKE  ANOTHER  LOOK  AT  SOMETHING 
OR  *  TO  ABORT  THE  MODULE 


SHEAR  MOMENT 


CRITICAL  SECTION  LOCATIONS 


X 

X 


X 


X  BETWEEN  TOP  &  BOTTOM  PANELS  ON  HEEL-SIDE  FACE  (POINT  la) 
X  AT  THE  BASE 

ALTERNATE  LOCATIONS: 

IF  THERE  IS  A  TOE,  THEN  A  DISTANCE  D  ABOVE  THE  BASE 
IF  NO  TOE,  THEN  AT  THE  TOP  OF  THE  BASE 
IMMEDIATELY  BELOW  CONCENTRATED  FORCES  PHI  AND  PH2 


SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  STEM  (OR  ?,  N,  R,  OR  *): 
? 


For  this  sample,  a  type  "C"  analysis  was  selected.  A  type 
"S"  analysis  is  demonstrated  for  the  toe. 


?C 

SHEAR  AT  A  DISTANCE  D  ABOVE  THE  (POINT  2)  BASE-- 

—  SHEAR  ANALYSIS  AT  ELEVATION  86.25  (+  V  FROM  TOP  PUSHED  TOWARD  TOE)  --- 
LOAD  V  N  (COMP  +)  M  UNIT  SHEAR  ALLOWABLE  ACI318-77 


CASE 

LB/SLICE  LB/SLICE  LB 

-FT/SLICE  STRESS  PSI 

UNIT  STRESS 

PROVISION 

1 

3407.6  3551.2 

12848.  13.318 

60.708 

B. 7.4. 5 

2 

3447.9  3551.2 

12865.  13.475 

60.708 

B. 7.4. 5 

MOMENT  AT  THE  BASE  (POINT  2)-- 

ELEXURE  ANALYSIS  AT  ELEVATION 

84.50  (+  M  =  TENSION  AT  HEEL) 

LOAD 

N  (COMP=+) 

M 

FC 

FS 

CASE 

LB/SLICE 

LB-FT/SLICE 

PSI 

PSI 

1 

4069. 

,19184. 

446. 

9249. 

2 

4069. 

19416. 

451. 

9386. 

STEM  ANALYSIS  COMPLETE  TO  BASE 
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Earn  analysis  ends  with  the  question: 


SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  STEM  (OR  ?,  N,  R,  OR  *): 
?N 


that  is  answered  with  an  "N"  here  to  i',o  on  to  the  toe. 
c.  Toe  Stress  Analysis: 


=  BEGIN  TOE  STRESS  ANALYSIS 


SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  TOE  (OR  ?,  N,  R,  OR  *): 
?S 

BEGIN  ANALYSIS  AT  SELECTED  SECTIONS 

END  OF  TOE  IS  AT  X  =  -5.850,  STEM  FACE  AT  -0.250 

POINT  BETWEEN  TOP  SLOPE  PANELS  IS  AT  -0.250 

ENTER  THE  X-COORDINATE  (DIST  FROM  BASIC  WORK  POINT) 

OR  D  TO  RETURN  TO  THE  ANALYSIS  TYPE  SELECTION 
(OMIT  SIGN  OF  X) 

?3 . 0 


HERE  AND  MOMENT  AT  X  =  -3.000 

--  SHEAR  ANALYSIS  AT  X  =  -3.000  (2.850  FROM  END  OF  TOE)  (+  V  =  END  DOWN)  — 
LOAD  V  N  (COMP  +)  M  UNIT  SHEAR  ALLOWABLE  ACI318-77 

CASE  LB/SLICE  LB/SLICE  LB-FT/SLICE  STRESS  PSI  UNIT  STRESS  PROVISION 

1  -2191.0  929.40  -2395.6  11.412  60.405  B. 7.4. 5 

ALTERNATE  LOAD  CASE  1  ANALYSIS  FOR  VERT.  LOADS  ONLY: 

1  -1866.6  0.  -2442.0  9.7221  61.543  B.7.4.4  B 

2  -2404.6  639.15  -2735.8  12.524  60.356  B.7.4.5 

ALTERNATE  LOAD  CASE  2  ANALYSIS  FOR  VERT.  LOADS  ONLY: 

2  -2080.1  0.  -2767.8  10.834  61.543  B.7.4.4  B 

FLEXURE  ANALYSIS  AT  X  =  -3.000  (2.850  FROM  END  OF  TOE)  (+  M  =  TENSION  IN  TOP) 


LOAD 

N  (COMP=+) 

M 

FC 

FS 

CASE 

LB/SLICE 

LB-FT/SLICE 

PSI 

PSI 

1  D 

0. 

1675. 

55. 

1375. 

Data  item  IKI)R=1  will  cause 

1  L 

929. 

-4071. 

152. 

2858. 

dead  and  live  stresses  to 
he  considered  separately 

ALTERNATE 

LOAD  CASE  1 

ANALYSIS 

FOR 

VERT.  LOADS  ONLY: 

1  D 

0. 

1675. 

55. 

1375. 

i f  M  and  M  (  have 

(Cont inned) 
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FS 
PS  I 


LOAD 

N  (COMP=+) 

M 

FC 

FS 

CASE 

LB/SLICE 

LB-FT/SLICE 

PSI 

PSI 

1  L 

0. 

-4117. 

136. 

3380.  different  signs  in  moment 

2  D 

0. 

1675. 

55. 

1375.  anal  vs  is 

2  L 

639. 

-4411. 

158. 

3289. 

ALTERNATE 

LOAD  CASE  2 

ANALYSIS 

FOR  VERT.  LOADS  ONLY: 

2  D 

0. 

1675. 

55. 

1375.  Alternate  analysis  in  KM 

2  L 

0. 

-4443. 

146. 

3648.  1110-2-2501  paragraph  S-2 

ENTER  THE  X-COORDINATE  (DIST  FROM  BASIC  WORK  POINT) 

OR  D  TO  RETURN  TO  THE  ANALYSIS  TYPE  SELECTION 
OMIT  SIGN  OF  X) 

?D 

SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  TOE  (OR  ?,  N,  R,  OR  *): 


Key  Stress  Analysis.  In  this  example,  the  preliminary  divi¬ 
sion  question  about  where  to  put  the  analysis  results  is 
answered  with  a  "R"  to  put  the  output  only  in  the  report 
f  i  le : 


f  BEGIN  KEY  STRESS  ANALYSIS 

SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  KEY  (OR  ?,  N,  R,  OR  *): 

?F 

KEY  ANALYSIS  COMPLETE  TO  SLAB 

SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  KEY  (OR  ?,  N,  R,  OR  *): 

?N 

e.  Heel  Stress  Analysis.  This  example  demonstrates  a  typo  "S" 
analysis  with  the  output  to  the  report  file: 


*  BEGIN  HEEL  STRESS  ANALYSIS 


SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  HEEL  (OR  ?,  N,  R,  OR  *): 
?S 

BEGIN  ANALYSIS  AT  SELECTED  SECTIONS 

END  OF  HEEL  IS  AT  X  =  i0.450,  STEM  FACE  AT  1.750 

ENTER  THE  X-COORDINATE  (DIST  FROM  BASIC  WORK  POINT) 

OR  D  TO  RETURN  TO  THE  ANALYSIS  TYPE  SELECTION 

?5 


ENTER  THE  X-COORDINATE  (DIST  FROM  BASIC  WORK  POINT) 

OR  D  TO  RETURN  TO  THE  ANALYSIS  TYPE  SELECTION 
?D 

SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  HEEL  (OR  ?,  N,  R,  OR  *): 
?N 

7-3-3  Critical  Sections  for  Ana  lysis: 
a.  Stem: 


SHEAR  MOMENT 


CRITICAL  SECTION  LOCATIONS _ 

BETWEEN  TOP  &  BOTTOM  PANELS  ON  HEEL-SIDE  FACE  (POINT  13) 
AT  THE  BASE 
ALTERNATE  LOCATIONS: 

IF  THERE  IS  A  TOE,  THEN  A  DISTANCE  D  ABOVE  THE  BASE 
IF  NO  TOE,  THEN  AT  THE  TOP  OF  THE  BASE 
IMMEDIATELY  BELOW  CONCENTRATED  FORCES  PHI  AND  PH2 


b.  Toe: 


SHEAR 


MOMENT 


_ CRITICAL  SECTION  LOCATIONS _ 

BETWEEN  PANELS  1  (BY  STEM)  AND  2  (OUTER) 
AT  A  DISTANCE  D  FROM  THE  STEM 
AT  THE  STEM  (POINT  2) 

IMMEDIATELY  TOWARD  STEM  FROM  FORCE  PVB 


c .  K.ev  (if  over  0.01  ft  long): 


SHEAR  MOMENT  _ CRITICAL  SECTION  LOCATIONS _ 

X  AT  TOP  OF  KEY  (POINT  9) 

X  ALTERNATE  LOCATIONS: 

IF  KEY  AT  END  OF  HEEL,  AT  TOP  OF  KEY  (PT.  6) 
IF  KEY  UNDER  STEM,  DISTANCE  D  BELOW  BASE 


d.  Heel: 


SHEAR 


MOMENT 


_ CRITICAL  SECTION  LOCATIONS _ 

AT  THE  STEM  (POINT  12) 

AT  KEY  FACE  TOWARD  THE  STEM  (POINT  6) 

(IF  KEY  UNDER  HEEL  AND  OVER  0.1  LONG) 


7-  1-4  .Noninteractive  Data  File  Analysis  Control: 

a.  When  running  from  a  data  file,  there  is  no  interaction. 


7-14 


AIL  quest  Lons  are  assumed  L<>  be  answered  in  the  most  general 
or  comp  1  v t  c  wav. 


b.  Anal  vs  is  types  port ormed  will  include  typos  <  (critical  soi  - 
tion)  and  1  ( 1  —  it  intervals). 

c .  All  output  is  to  tho  report  1 ilo. 
ilu pni_t  Si cji _t.ony_i'n_t_i_o_tp: 

a.  Axial  force.  Compression  is  positive, 
b  .  Pos  i  t  i  vo  Shea r  : 


c.  Positive  Moment: 


tension  surface  is 
identi f ied  with 
a  dotted  line 


INTERPRETATION  OK  Pl’TPFT 

Analysis  Results  to  Time-Sharing  Terminal  and/or  the  Report  File: 

a.  The  first  line  describes  the  location  in  terms  of  elevation 
for  stem  or  toe  and  X  coordinate  for  toe  or  heel.  See  para¬ 
graph  7-3-5  for  sign  conventions. 

b.  Allowable  shear  Stress.  The  A(J1  code  paragraph  basis  for  the 
allowable  unit  siiear  stress  is  given  in  the  column  imtnediatel 
after  the  allowable  stress: 


B.  7.4.1  Moment  +  Axial  Tension:  v 


1/1 


+  0.004 


N 


B . 7.4.4  Mo mu n  t  On 1 v :  v 

c 


\P:  +  I,0%(,r) 


(A) 


but 


Vd 

cannot 


i'XCo  ed 


1.0 


Oil 


v 

c 


(C) 


B  .  7 . 4 . 5  Moment  a t  Ax i a  1  Comp ress ion : 


v 

c 


1.1 


+  0.0006 


c.  Dead  and  live  load  stresses  are  reported  separately  when 

1  FDR  =  1  and  the  effect  of  adding  dead  load  is  to  reduce  the 
effect  of  live  load.  For  shear  stress  analysis,  this  can 
also  affect  the  allowable  stress  because  of  the  effects  of 
moment  and  axial  force. 

d.  Alternate  load  cases  are  provided  when  1FF.M  =  1 ,  as  described 
in  paragraph  S-21  of  EM  1110-2-2501: 

(1)  S  tern.  Total  load  case  only. 

(2)  foe ; 

(a)  Total  load  case. 

(b)  Vertical  forces  only  (to  yield  more  tension  in  the 
bottom  face  reinforcement). 

(  3)  Key : 

(a)  Total  load  case. 

(b)  Vertical  forces  plus  horizontal  resisting  forces 
only.  Driving  forces  (from  beyond  heel)  are  omitted. 
This  is  to  yield  more  tension  in  the  toe-side  face 
reinforcement . 

(4)  Heel  (applicable  onlv  if  there  is  a  key  at  the  end  of 

the  heel)  : 

(a)  Total  load  case. 

(b)  Ignore  passive  pressure  to  get  more  tension  in  the 
top  face  at  the  stem.  Tins  is  an  approximation  of 
the  requirements  in  paragraph  S-Jla(l)  of  EM 
1110-2-2501.  To  get  the  full  implementation,  a 
special  load  case  must  be  prepared,  using  NI’l’D  -  5 
in  data  list  SOLI1,  where  overturning  analysis  is 
based  on  a  liorizont.il  resisting  l  orce  that  is  based 
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on  friction  instead  e>i  passive  pressure.  The 
following  procedure  is  one  wav  to  do  this: 

1.  Run  module  FA  or  FI)  in  the  usual  way. 

2.  Run  module  WA  with: 

a.  Reinforcement  data  in  the  usual  wav  and 

b.  IF KM  =1  in  data  list  CND. 

1.  Change  I FKM  to  zero  in  list  CND  and  Nl’I’D  to 
in  list  SOLI’. 

4.  Run  module  FA.  Each  load  case  will  he  a»alv/ed 
witli  the  liorizontal  resisting  force  acting  on 
tiie  e'lid  of  the  toe  and  not  as  pressure  on  tin 
key . 

j.  Run  module  WA.  Each  load  case'  will  he  anal  v/e-d 
for  the  special  loading  only,  but  will  not  he 
labeled  as  being  an  alternate  loading. 

(c )  Ignore  all  horizontal  forces  and  pressures  to  .vi 
maximum  tension  in  bottom  at  stem. 

lei)  Ignore  driving  forces  and  pressures  Lo  get  maximum 
tension  in  bottom  at  the  key  (if  DKKY  is  at  1  e-a-t 
0.1)2  ft  long). 

(e)  Ne'te'  that  paragraph  S-Jla(J)  o!  KM  1 1  1  ;Ul 

implie's  tli.it  the'  top  of  tile-  heel  at  the  ke\  must 
not  have  less  reinforcenu-nt  than  is  determines!  for 

tile'  tOe'-siele'  fate'  elf  tile'  ke'V  . 

e.  file'  ciimh  inat  ion  oi  I  FDR  =  1  and  1  FKM  can  lead  t  o  an  output 
as  shown  in  paragraph  7-  3- 2c  ten-  the  ten.  In  this  example', 
each  load  case  Lakes  i  line's  to  print:  total  lo  id  ease'  dead 
load,  total  load  case  live'  load,  the'  heading  for  the'  alter¬ 
nate  loading,  alternate  load  ease'  dead  load,  and  alternate' 
load  ease'  live'  load.  m  tile'  ease'  of  the  heel,  one  load  case 
could  take  11  line's  (total  load  ease  ulus  three  alternates) . 

7-4-2  AnaJ_ysJs  Results^  Lo_Liie  Reppeirt  File  Only.  This  is  for  the  same' 
loads  as  the'  examples  just  shown  for  the  stem  at  a  distance  J 
above'  tiie  base': 

a.  Initial  explanation  at  Line  beginning,  of  the-  stress  analvsis 
re'por  t : 


»  BEGIN  STRESS  ANALYSIS 

EXPLANATION  OF  “OUTPUT  FROM  STRUCTURAL  ANALYSIS  SUBROUTINES"  ( FT , LB/SLICL ) 
TAD,  TAV,  TAW,  TAE ,  TAH,  TAP ,  &  CPPA  ARE  AXIAL  FORCES 
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TVD,  TVV ,  TVW ,  TVE,  TVH,  TVF ,  WATERV ,  EWTV,  &  CPPV  ARE  SHEARS 

TMD,  TMV,  TMW,  TME,  TMH ,  TMF ,  WATERM,  EWTM,  &  CPPM  ARE  MOMENTS 

TAD,  TVD,  &  TMD  ARE  DUE  TO  THE  FULL  WEIGHT  OF  CONCRETE 

TAV,  TVV,  &  TMV  ARE  DUE  TO  VERTICAL  SURCHARGES 

TAW,  TVW,  &  TMW  ARE  DUE  TO  WIND 

TAE,  TVE,  &  TME  ARE  DUE  TO  EARTHQUAKE  EFFECTS 

TAH,  TVH,  &  TMH  ARE  DUE  TO  HORIZONTAL  EARTH  +  SURCHARGES 

TAF,  TVF,  &  TMF  ARE  DUE  TO  HORIZONTAL  SEEPAGE  +  UPLIFT 

WATERV  &  WATERM  ARE  DUE  TO  THE  WEIGHT  OF  WATER  OVER  BASE 

EWTV  &  EWTM  ARE  DUE  TO  THE  WEIGHT  OF  EARTH  OVER  BASE  EXCLUDING  PORE  WATER 

CPPA,  CPPV,  &  CPPM  ARE  TOTAL  PASSIVE  PRESSURE,  IF  NON-ZERO 
(IF  CPPA,  ETC.,  ARE  ZERO  THEN  THE  PASSIVE  PRESSURE 
EFFECTS  ARE  INCLUDED  WITH  THE  LOADS  CAUSING  THEM.) 


b.  Stem  stress  analysis  at  critical  sections  for  shear  at  a 
distance  d  above  the  base.  Tables  with  a  ">”  mark  in 
column  1  of  their  first  lines  are  printed  only  if  the  TRCL  3 
command  has  been  used: 


*  BEGIN  STEM  STRESS  ANALYSIS 


SHEAR  AT  A  DISTANCE  d  ABOVE  THE  (POINT  2)  BASE-- 


OUTPUT  FROM  STRUCTURAL  ANALYSIS 
---  LOAD  CASE  1  --- 

SUBROUT  I NES  — 

TAD(LC) ,  TVD(LC) ,  TMD(LC)  = 

3551 .159 

0. 

0. 

TAV(LC),  TVV(LC) ,  TMV(LC)  = 

0. 

0. 

0. 

TAW(LC),  TVW(LC) ,  TMW(LC)  = 

0. 

0. 

0. 

TAE(LC) ,  TVE(LC),  TME(LC)  - 

0. 

0. 

0. 

TAH(LC) ,  TVH(LC) ,  TMH(LC)  = 

0. 

-129.0833 

-53.78472 

TAF(LC) ,  TVF(LC) ,  TMF(LC)  = 

0. 

3536.647 

12901.65 

WATERV(LC),  WATERM(LC)  = 

0. 

0. 

EWTV(LC),  EWTM(LC)  = 

0. 

0. 

CPPA(LC),  CPPV(LC) ,  CPPM(LC)  = 

0. 

0. 

0. 

■OUTPUT  FROM  STRUCTURAL  ANALYSIS 
---  LOAD  CASE  2  --- 

SUBROUTINES-- 

TAD(LC),  TVD(LC),  TMD(LC)  = 

3551.159 

0. 

0. 

TAV(LC) ,  TVV(LC),  TMV(LC)  = 

0. 

0. 

0. 

TAW(LC) ,  TVW(LC) ,  TMW(LC)  = 

0. 

0. 

0. 

TAE(LC)  ,  TVE(LC) ,  TME(LC)  = 

0. 

0. 

0. 

TAH(LC),  TVH(LC) ,  TMH(LC)  = 

0. 

-88.77145 

-36.98810 

TAF(LC) ,  TVF(LC)  ,  TMF(LC)  = 

0. 

3536.647 

12901.65 

WATERV ( LC ) ,  WATERM(LC)  = 

0. 

0. 

EWTV(LC),  EWTM(LC)  = 

0. 

0. 

CPPA(LC),  CPPV(LC),  CPPM ( L C )  = 

0. 

0. 

0. 
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-  SECTION  PROPERTIES  AT  ELEVATION  86.25  - 

MOM.  COMP.  FACE  OVERALL  EFFECTIVE  REINFORCING  TENSION 
SIGN  WIDTH,  IN.  DEPTH  IN.  DEPTH,  IN.  AREA,  SQ  IN,  FACE  k  j_ 

+  12.00  23.32  21.32  1.00  HEEL 

12.00  23.32  21.32  1.00  TOE 

---  SHEAR  ANALYSIS  AT  ELEVATION  86.25  (+  V  FROM  TOP  PUSHED  TOWARD  TOE) — 

LOAD  V  N  (COMP  +)  M  UNIT  SHEAR  ALLOWABLE  ACI318-77 

CASE  LB/SLICE  LB/SLICE  LB-FT/SLICE  STRESS  PSI  UNIT  STRESS  PROVISION 

1  3407.6  3551.2  12848.  13.318  60.708  B.7.4.5 

2  3447.9  3551.2  12865.  13.475  60.708  B.7.4.5 


c.  Stem  stress  analysis  at  critical  section  tor  flexure  at  the 
base  of  the  stem: 


MOMENT  AT  THE  BASE  (POINT  2)-- 


>OUTPUT  FROM  STRUCTURAL  ANALYSIS 

SUBROUTINES-- 

_ 1  nan  CASE  1 _ 

TAD(LC),  TVD(LC),  TMD(LC)  = 

4068.750 

0. 

0. 

TAV(LC),  TVV(LC),  TMV(LC)  = 

0. 

0. 

0. 

TAW(LC) ,  TVW(LC) ,  TMW(LC)  = 

0. 

0. 

0. 

TAE(LC),  TVE(LC) ,  TME(LC)  = 

0. 

0. 

0. 

TAH(LC) ,  TVH(LC),  TMH(LC)  = 

0. 

-743.5200 

-743.5200 

TAF(LC) ,  TVF(LC) ,  TMF(LC)  = 

0. 

4474.758 

19927.50 

WATERV(LC),  WATERM(LC)  = 
EWTV(LC),  EWTM(LC)  = 

0. 

0. 

0. 

0. 

CPPA(LC),  CPPV(LC) ,  CPPM(LC)  = 

0. 

0. 

0. 

>OUTPUT  FROM  STRUCTURAL  ANALYSIS 

SUBROUTINES-- 

---  LOAD  CASE  2  --- 
TAD(LC) ,  TVD(LC) ,  TMD(LC)  = 

4068.750 

0. 

0. 

TAV(LC),  TVV(LC) ,  TMV(LC)  = 

0. 

0. 

0. 

TAW(LC) ,  TVW(LC) ,  TMW(LC)  = 

0. 

0. 

0. 

TAE(LC) ,  TVE(LC) ,  TME(LC)  = 

0. 

0. 

0. 

TAH(LC),  TVH(LC),  TMH(LC)  = 

0. 

-511.3235 

-511.3235 

TAF(LC) ,  TVF(LC) ,  TMF(LC)  = 

0. 

4474.758 

19927.50 

WATERV(LC) ,  WATERM(LC)  = 

0. 

0. 

EWTV(LC) ,  EWTM(LC)  = 

0. 

0. 

CPPA(LC),  CPPV(LC),  CPPM(LC)  = 

0. 

0. 

0. 

-  SECTION  PROPERTIES  AT  ELEVATION  84.50  - 

MOM.  COMP.  FACE  OVERALL  EFFECTIVE  REINFORCING  TENSION 

SIGN  WIDTH,  IN.  DEPTH  IN.  DEPTH,  IN.  AREA,  SQ  IN.  _F_ACE__  k  _j__ 

+  12.00  24.00  22.00  1.00  HEEL  0.226  0.925 

12.00  24.00  22.00  1.00  TOE  0.226  0.925 
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FLEXURE 

ANALYSIS  AT  ELEVATION  84.50  (+  M  =  TENSION 

AT  HEEL) 

LOAD 

N  (COMP=+) 

M 

FC 

FS 

CASE 

LB/SLICE 

LB-FT/SLICE 

PSI 

PS_I_ 

1 

4069. 

19184. 

446. 

9249. 

2 

4069. 

19416. 

451. 

9386. 

d.  Typical  report  ii' 

Lc  information  from  data 

check.  Tab  It. 

■s  witii 

a  in  the  tirst  column  ot  tirst  line  arc  printed  with  the 

i'RCh  3  command: 

( 1 )  NANK  data  list, t .  i  n:e  ,  jtji  d  date: 


STRESS  ANALYSIS  OF  EXHIBIT  Q  PRESSURES 
18:23:  7  on  7/6/79 


(2)  Geometry  data  review: 


=  BEGIN  MODULE  WA 


DEFAULT  VALUE  OF  0.  USED  FOR  BASER 

STR  CALCULATED  TO  BE  0.34356 

YOUR  YOUR  HEELT1  VALUE  OF  18.00  INCHES  SET  THE  TOP 
OF  THE  HEEL  AT  THE  STEM  (  84.5000)  SO  CLOSE  TO  THE  TOP 

OF  THE  TOE  AT  THE  STEM  THAT  BOTH  WERE  SET  TO  THE  SAME  VALUE 

OF  84.5000  FEET. 

DEFAULT  VALUE  OF  0.1935483  USED  FOR  HSBPB 

SLOPE  OF  TOP  OF  HEEL  SLAB  =  100.00  H  :  1  V  (100.0:1  =  LEVEL) 


COORDINATES  OF  CORNERS  OF  WALL  CROSS-SECTION 

X-COORDINATES  ARE  +  TOWARD  HEEL  FROM  BASIC  WORKING  POINT  (BWP) 
Y-COORDINATES  ARE  ELEVATIONS 


PT_._ 

X 

Y 

DESCRIPTION  OF  POINT 

1 

0. 

100.0000 

BASIC  WORKING  POINT  =  TOE-SIDE  OF  STEM  TOP 

2 

-0.2500 

84.5000 

BOTTOM  OF  TOE-SIDE  FACE  OF  STEM  (AT  TS1) 

3 

-0.2500 

84.5000 

BETWEEN  TS1  AND  TW2,  ON  TOP  FACE  OF  IGF 

4 

-5.8500 

84.5000 

TOP  OF  TOEHT  =  AT  CUTER  END  OF  TW2 

5 

-5.8500 

83.0000 

TOF.  END  OF  BASE  =  AT  BTE 1 

6 

8.2500 

83.0000 

TOP  OF  TOE-SIDE  FACE  OF  KEY 

7 

8.9500 

77.3000 

BOTTOM  OF  TOE-SIDE  FACE  OF  KEY 

(Continued) 
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PT\_ 

X 

Y 

DESCRIPTION  OF  POINT 

8 

10.4500 

77.3000 

BOTTOM  OF  HEEL-SIDE  FACE  OF  KEY 

9 

10.4500 

83.0000 

TOP  OF  HEEL-SIDE  FACE  OF  KEY 

10 

10.4500 

83.0000 

HEEL  END  OF  BASE 

11 

10.4500 

84.5000 

TOP  OF  HEELT2  =  TOP  OF  OUTER  END 

OF  HEEL 

12 

1.7500 

84.5000 

BOTTOM  OF  HEEL-SIDE  FACE  OF  STEM 

13 

1.5000 

100.0000 

BOTTOM  OF  HEEL-SIDE  TOP  PANEL  OF 

STEM 

14 

1.5000 

IOC. 0000 

TOP  OF  HEEL-SIDE  FACE  OF  STEM 

15 

9.7000 

77.3000 

BOTTOM  OF  CUTOFF  WALL  UNDER  KEY 

WITH  BASL  RADIUS  ("BASER",  0.0  FOR  RECTANGULAR)  =  0.  FEET, 

TOE  END  OF  BASE  UNIT  WIDTH  =  1.0000  FT.  AND 

HEEL  END  OF  BASE  UNIT  WIDTH  =  1.0000  FT. 

(BASIC  WORKING  POINT  IS  1.0  FT.  WIDE). 

LOWEST  CONCRETE  =  77.30  FT.,  AT  BOTTOM  OF  KEY 

COMPARED  WITH  THE  PREVIOUS  LOW  OF-O. 12340000E  31  FT. 

>  Y-COORDINATES  OF  BASE  SLAB  SURFACE  POINTS  OPPOSITE  CORNERS 
BELOW  3  BELOW  2  ABOVE  6  BELOW  12 

83.0000  83.0000  84.5000  83.0000 


(3) 

Ke  i  n Lore  i  ny  si e 

el  data,  with 

intermediate  val 

ues  in- 

sorted  l>v  progr 

am : 

TABLE 

OF  STEEL 

VALUES  IN  STEM 

,  SQ.  IN. /FT. 

M 

ELEV. 

ASTLST(M) 

ASTLSH(M,  1 ) 

ASTLSH(M , 2 ) 

ASTLSH(M,3) 

1 

100.00 

1.000 

1.000 

****** 

****** 

2 

99.00 

1.000 

1.000 

****** 

****** 

3 

98.00 

1.000 

1.000 

★*★★★★ 

★★★★★* 

4 

97.00 

1.000 

1.000 

****** 

****** 

5 

96.00 

1.000 

1.000 

****** 

6 

95.00 

★★★★** 

7 

★★**★★ 

(4) 

Pressure  transf 

erred  in  from 

module  FA  (repea 

ted  for 

each  load  caso): 


-  PRESSURE  DATA  VERIFICATION  FOR  LOAD  CASE  1 

FH  TOP  CALCULATED  TO  BE  97.000 
FOR  LOAD  CASE  1 

FHTOP  IS  97.000 

■  TABLE  OF  HORIZONTAL  NET  HYDRO  PRESSURES  FOR  LC  =  1 
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I 

ELEV. 

FH(LC , I ) 

EFH(LC, I ) 

1 

97.00 

0. 

■k-k-k’kic'k 

2 

96.00 

62.50 

★★★★★★ 

3 

95.00 

125.0 

★★★★★★ 

4 

94.00 

187.5 

★★★★★★ 

5 

6 

93.00 

★★★★★★ 

TABLE 

OF  VERTICAL  UPLIFT 

PRESSURES 

FOR  LC  =  1 

I 

GIST. 

X-COORD. 

FV ( LC ,  I ) 

1 

0. 

-5.850 

-357.5 

2 

1.00 

-4.850 

-374.5 

3 

2.00 

-3.850 

-391.4 

4 

3.00 

-2.850 

-408.4 

5 

4.00 

-1.850 

-425.3 

6 

7 

5.00 

-442.3 

TABLE 

OF  VERTICAL  EARTH 

WEIGHT  +  SURCHARGE  PRESSURES  FOR 

LC  =  1 

I 

D1ST. 

X-COORD. 

V (LC, I ) 

OVER 

TOE: 

1 

0. 

-5.850 

187.5 

2 

1.00 

-4.850 

187.5 

3 

2.00 

-3.850 

187.5 

4 

3.00 

-2.850 

187.5 

5 

4.00 

-1.850 

187.5 

6 

5.00 

-0.8500 

187.  5 

7 

6.00 

0. 1500 

187.5 

OVER 

HEEL: 

8 

6.00 

0.1500 

125.0 

9 

7.00 

1.150 

125.0 

10 

8.00 

2.150 

125.0 

11 

9.00 

3.150 

125.0 

12 

10.00 

4.150 

125.0 

13 

11.00 

5.150 

125.0 

14 

12.00 

6.150 

125.0 

15 

13.00 

7.150 

125.0 

16 

14.00 

8.150 

125.0 

17 

15.00 

9.150 

125.0 

18 

16.00 

10.15 

125.0 

19 

17.00 

11.15 

125.0 

TABLE 

OF  VERTICAL  EARTH 

+  SURCHARGE  EARTHQUAKE  PRESSURES 

FOR  LC  =  1 

I 

DIST.  X-COORD. 

EV(LC.I) 

OVER 

TOE  : 

OVER 

HEEL: 

YTTOP  IS 


87.500 


>  NPPD 


IS 


I 


trapezoidal  shape  for  t'loodwvll 


>  KRACK  IS 


no  krack 


PRESSURE  DATA  VERIFICATION  FOR  LOAD  CASE  2 
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CHAPTER  8:  MODULE  WD— (WORK  1  NO)  STRESS  DESIGN 


8-1.  ACTION  OE  MODULE  WD 

8-1-1  Modulo  WD  selects  data  values  for  slab  thickness  and  surface 

slopes,  beginning  with  the  output  of  module  ED.  The  design  pro¬ 
cess  yields  minimum  total  concrete  volume  for  the  given  value  of  base 
width,  toe  embedment,  base  slope,  toe  width,  and  kev  length.  Certain 
other  geometry  data  items  may  be  set  bv  the  user.  The  design  procedure 
follows  Appendix  B,  "Alternate  Design  Method,"  of  AC  1  Code  318-77.  The 
equations  used  are  described  in  Chapter  9  and  Exhibit  C  of  the  Program 
Criteria  Spec  if  icat ions  Document  and  summarized  in  paragraph  7—4—3  of 
this  user's  guide. 

8-1-1  The  design  procedure  starts  with  two  baselines.  One  baseline  is 
the  battered  (TSB)  toe-side  face  of  the  stem,  extended  down  along 
the  batter  to  the  bottom  of  the  base  slab.  The  other  baseline  is  the 
bottom  of  the  base  slab.  The  design  procedure  is  described  below. 

Refer  to  Figure  1-5  for  the  locations  of  coordinate  points: 

a.  Toe.  Point  2  is  moved  upward  from  the  base  slab  bottom, 
along  the  battered  toe-side  base  line,  until  strength  and 
geometric  criteria  are  satisfied.  Points  3  and  4  are  moved 
upward  vertically  from  the  base  bottom  until  strength  and 
geometric  criteria  are  satisfied.  Ceometric  criteria  include 
the  two  items  that  the  absolute  minimum  thickness  is  TM1NB 
and  that  TS1  and  TS2  may  not  he  negative  (or  zero). 

b.  Stem.  Points  12,  13,  and  14  are  moved  horizontally  toward 
the  heel  side  of  the  wall  until  strength  and  geometric 
criteria  are  satisfied.  Geometric  criteria  include  the  two 
items  that  the  absolute  minimum  thickness  is  TNI  NS  and  that 
1ISTPB  and  1ISBPB  mav  not  he  negative  (zero  is  acceptable!. 
Point  12  is  temporarily  located  at  the  elevation  of  point  2 
and  HSBPB  is  considered  extended  downward  to  the  bottom  of 
the  base  slab.  Point  12  is  then  moved  temporarily  down  to 
the  slab  bottom  a  1  ong  batter  1ISBPB. 

c.  Key.  The  two  variable  13 KT F  and  WKEY  are  adjusted  until  WKEY 
is  at  least  as  Large  as  TM1NI3  or  the  user's  input  value, 
whichever  is  larger,  and  BKTF  is  such  that  the  top  of  the  kev 
is  strong  enough  and  an  least  as  thick  as  WKEY. 

d.  Heel.  Point  11  is  moved  upward  vertical lv  and  point  12  is 
moved  upward  along  batter  HSBPB  until  the  strength  and  goo- 
metric  criteria  are  satisfied.  Geometric  criteria  include 
the  two  items  that  the  absolute  minmum  thickness  is  l'MINB 
and  that  point  ll  may  not  be  above  point  12. 

8-1-3  Module  UD  is  interactive  only  during  the  data  checking  division 
of  the  module.  Major  error  messages  (fatal  conditions)  are 
printed  at  the  time-sharing  terminal  and  in  the  report  fill-.  Minor 


warning  messages  are  printed  only  in  the  report  file.  There  is  no  inter¬ 
action  if  the  module  is  started  by  a  RUN  WD  command  in  a  data  file. 


8-1-4 

A1 ternate 
described 

load  cases  are 
in  paragraph  7- 

provided  when  IFEM  =  1 
-4-ld. 

8-2 

DATA 

3-2-1 

Predef ined 

Data : 

1  in  list  CND,  as 


a.  Module  WD  is  normally  run  after  module  FD  (or,  less  probably, 
module  FA).  A  module  FD  run  finishes  with  a  run  of  module  FA 
to  get  seepage  and  earth  pressures  that  combine  with  the  data 
for  module  FA  or  FD  to  form  the  predefined  portion  of  the  data 
for  module  WD. 

b.  The  predefined  data  can  also  be  entered  independently  by  the 
user  without  having  run  module  FA  or  FD.  This  is  explained 
in  Chapter  11  of  this  manual. 

8-2-2  Additional  Data.  Module  WD  needs  additional  data  for  concrete 
design  parameters: 


CND 

RATION 

FPCON 

ESTL  IFEM 

CNWD 

RATIOF 

FYSTL 

FSTLMX  IBSAME  I  FDR 

COVR 

COVHS 

COVTS 

COVTB  COVBB  SPABL 

OVRS 

EC  AOSF(LC) 

STLD 

MAXBAR 

SPAMIN 

WGHT 

GAMAC  GAMAW 

AIL  of  these  Lists  are  optional. 

8-2-3  Concrete  Data  Item  Definitions.  Data  item  definitions  are  repeated 
here  for  convenience: 


Data 

Va  r iah  1  e 

Default 

Va  1  ue 

hist 

Name 

Units 

Hvdrau 1 ic 

Nonhvdraulie 

Def ini t ion 

CND 

RATION 

rat  io 

(1) 

(1) 

N  =  K  /F. 
s  e 

FPCON 

psi 

3,000.0 

3,000. 0 

Concrete  ultimate 
strength  f' 

f 

KSTL 

psi 

20,000,000.0 

29,000,000.0 

Reinforcing  modulus 
K 

1  F  KM 

0  or  1 

1 

1 

s 

1  to  implement  t  lie 

alternate  special 
Loadings 


(Cent inued) 
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HU 


8-2-3  Concrete  Data  Item  Definitions  (Continued): 


Data  Variable  Default  Value 


List  Name  Units  Hydraulic 

CND  IFEM 


CNWD 

RATI0F 

ratio 

0.35** 

FYSTL 

psi 

40000.0! 

FSTLMX 

psi 

20000.0 

IBSAME 

0  or  1 

(3) 

I  FDR  0  or  1  1 


Nonhydraulic 

Def in  it  ion 

of  paragraph  S-21  on 
page  S-23  of 

EM  1110-2-2501 

0  to  use  loads  as 
described  in  the 
load  case* 

0.45** 

Allowable  f  / f ’  , 

c  c 

EM  1110-1-1201 

40000.0“ 

Reinforcing  steel 
yield  strength 

(2) 

Allowable  maximum 
f 

(3) 

1  to  force  the  top 
of  heel  at  stem  to 
the  same  elevation 
as  the  top  of  toe  at 
the  stem,  if  strong 
enough 

0  to  allow  the  tops 
of  toe  and  heel  to 
vary  independently 

1 

1  to  conform  to 

AC I  318-77,  Appen¬ 
dix  B,  paragrapli 

B . 2 . 3  (use  80  per¬ 
cent  of  dead  load 
and  its  reactions  if 
they  oppose  the 
stresses  of  live 
load) 

(Continued) 


*  See  paragraph  7-4-ld. 

**  Set  for  hydraulic  ( 1HYD  =  1 ) /nonhydrau! *0  (1HYD  =  2)  status  for  the 
first  load  case  number  in  data  list  CASE.  (Load  case  No.  1  if  list 
CASE  is  not  used) . 

t  20,000.0  is  the  Corps  of  Engineer  '  limit  for  hydraulic  structures; 
nonhydraulic  structures  may  use  the  default  of  50  percent  of  FYSTL. 
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8-:’  -  5  Concrete  Data  Ltem  Definitions  (Continued): 


Pat  a 

Var ia b 1 e 

Def  aui t 

Value 

List 

Name 

Pn  its 

Hydraul ie 

Nonhvdrau 1  i  c 

Def ini t ion 

CNVD 

I  FDR 

0  to  use  the  actua 

P  +  1. 

COVK 

Reinforcing  bar 
p  !  acumen  t  t  1  earanc 
measured  to  center 
of  bars 

COVHS 

in. 

3.  5 

3.  5 

Cover  at  heel -side 
face  of  stem 

COVTS 

in. 

3.  5 

2.  5 

Cover  at  toe-side 

face  of  stem 

COVTB 

in. 

3.  3 

2.  3 

Cover  at  top  face  t 
base  slab 

COVBB 

in. 

4 . 5 

3.  5 

Cover  at  bottom  of 
base  slab 

SPABl. 

in. 

1.0 

1.0 

Spacing  between 
la vers,  measured  n. 
mal  to  face  of  mem¬ 
ber,  from  center  t* 
center  of  bars 

OVRS 

l.C 

0,  1-1.0 

1 

1 

Load  case  number 
(see  paragraph  2-b- 

AOSF 

f  ac tor 

1.0 

1.0 

A1 lovable  overstre: 

factor,  multiply  in- 
code  allowable 
stresses  to  get 
usable  allowable 
stresses  (1,0  -  no 
effect) 


STLD 


The 

data  in  t 

i !  i  s 

1  is 

t  are  used 

to 

est 

ah  1  i  sh  t  lie 

m.  i  x  i  - 

mum 

amoun t  ( i 

n  .  *'  '  t  i  ) 

o  f 

re  inf ore  in 

1’  Stir  i 

to 

be  placed 

in  ;mv 

OIK1 

row.  Che 

i'k>  .ill 

made  to  see  t 

n.i  t 

standard  sine 

n.ir  • 

art- 

used  at  a 

spa 

t  ing  all  i-w 

oil  hv 

AC  I 

Code  118- 

7  7 

(Con  t inued ) 


8-2-3 

Concrete 

Data  Item  Definitions 

(Concluded)  : 

Da  t  a 

Variable 

Default  Value 

List 

Name 

Units 

llvdrau  1  i  c 

Nonhvdraul  ic 

De  f ini t ion 

STLD 

MAX BAR 

A  STM 

s  ize 

number 

1  1 

1 1 

Maximum  bar  size 
allowed  by  user 
(3-11,  14,  or  18 
on  1  y ) 

SPAM IN 

in. 

MAXBAK ' s 
diameter  ■  2 
or  MAXBAK ' s 
diameter  + 
2.25,  which¬ 
ever  is 
larger 

Minimum  acceptable 
clear  spacing  for 
bar  size  entered  for 
MAXBAR 

WGHT 

GAMAC 

pc  f 

J  50.0 

150.0 

Unit  weight  of 
concrete 

GAMAW 

pc  f 

62.  5 

62.  5 

Unit  weight  of  water 

NOTES: 

:  (1)  Ec 

is  calculated  from  the 

expression  in 

paragraph  8.5.1  of 

AC  I  code  318-77:  E  =  GAMAC-5.0  33.0  FPCON 
c 

(2)  FSTLMX  is  taken  at  one  half  of  FYSTL  for  nonhydraulic 
structures. 

(3)  IBSAME  generally  defaults  to  zero  but  will  be  used  as  one 
for  analysis  of  a  level  base  of  default  thickness. 

8-3  OUTPUT.  Output  information  is  placed  in  data  lists  WLA,  WLAB, 
WLAH,  WLAK,  WLAS,  WLAT,  STLB,  STLK ,  and  STLS. 

8-3-1  Data  Check.  The  data  check  procedures  at  the  beginning  of 

module  WU  perform  a  variety  of  checks  to  make  sure  that  enough 
data  items  have  been  defined  to  enable  the  program  to: 

a.  Establish  the  concrete  dimensions  with  enough  accuracy  for 
the  program  to  be  able  to  compute  the  total  forces  from  loads 
in  the  form  of  pressure  diagrams. 

b.  Describe  the  outlines  of  the  various  pressure  diagrams  (seep¬ 
age,  passive  pressure,  vertical  earth  and  surcharge  pressures, 
ets) . 

The  questions  and  printout  statements  possible  during  the  data  check  are 
numerous  and  varied.  Care  has  been  taken  to  make  them  sol f -explanatory 
and  to  allow  interactive  recovery  where  feasible.  Wln-re  it  is  not 
feasible,  the  module  aborts  with  a  message  telling  the  user  what  to  do 
in  the  executive  phase  before  trying  again  to  run  the  module. 


8-3-2  Wall  Ccome  l  rv .  The  wall  geo met  ry  established  by  module  W!)  is 
reported  in  two  ways: 

a.  A  table  of  analysis  geometry  data  lists  is  printed  in  the 
format  shown  below.  The  wall  is  the  one  doser i red  in 
Exhibits  K-L  of  the  Program  Criteria  Specifications  Document. 
The  table  is  printed  to  the  time-sharing  terminal  and  the 
report  file: 


DESIGN  SUMMARY 


WLA 

ETS 

100.0000 

TW2 

5.600000 

SIR 

0.4000000 

HEELW 

8.700000 

WLAB 

BW 

16.30000 

BS 

0. 

BASER  ( L I ST=WLBR ) 

0. 

WLAH 

HEELT2 , 
18.00000 

HEELW 

8.700000 

HEELT1 

18.00000 

WLAK 

KFLAG 

0 

DKEY 

5.700000 

WKEY 

18.00000 

BKTF 

8.142857 

WLAS 

TSTT 

18.00000 

HSBPB 

0.1935484 

TSB 

0.1935484 

TSTB 

24.00000 

HSTPH 

0. 

HSTPB 

0. 

WLAT 

BTE1 

83.00000 

T0EHT 

18.00000 

TS2 

100.0000 

TW1 

0. 

TS1 

100.0000 

— 

TMINB 

18.00000 

TMINS 

18.00000 

A  va 1 ue 

of  - . 1234E30 

means  that  that  item  is  not 

def ined . 

b .  A  table 
file, 
is  also 

of  wall  corner  coordinates 
This  table  is  illustrated  in 
available  witli  the  LOOK  XY 

is  printed  to 
paragraph  7- 
eommand . 

the  report 
4-2d(2)  and 

8-3-3  Reinforcement  data  are  printed  in  the  report  file  in  tabular  form 
as  shown  in  paragraph  7-4-2d(3)  for  module  WA.  This  is  also 
available  with  the  LOOK  command  for  data  lists  STLB,  STLK,  and  STLS. 

Reed  paragraph  7-2-2a(5)  about  editing  the  reinforcing  steel  description 
produced  by  module  WD  before  running  module  WA  to  analyze  that 
description. 


CHAPTER  9: 


MODULE  UA— (ULTIMATE)  STRENGTH  ANALYSIS 


9 - 1  ACTION  OF  MODULE  UA 

9-1-1  Module  UA  is  similar  to  module  WA,  except  that  the  concrete  anal¬ 
ysis  is  according  to  the  strength  design  concepts  in  AC  I 
Code  318-77  and  Exhibit  F  to  the  Program  Criteria  Specifications  Document. 

9-1-2  Coding  on  this  module  has  been  deferred  pending  adoption  of 
strength  design  procedures  for  Corps  of  Engineers  hydraulic 
structures . 

9-1-3  Output  is  expected  to  be  in  the  form  of: 

a.  Available  flexural  and  shear  strengths/ultimate  strengths. 

b.  Serviceability  indicators. 
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CHAPTER  10:  MODULI'  UD-- (ULT1  MATH)  STRENCTH  DESICN 


10-1  ACT  1  ON  01  MODULE  UD 

10-1-1  Module  UD  is  similar  to  module  WD,  except  that  the  concrete  anal¬ 
ysis  is  according  to  the  strength  design  concepts  in  AC! 

Code  318-77  and  Exhibit  F  to  the  Program  Criteria  Specifications  Document. 

10-1-2  Coding  on  this  module  has  been  deferred  pending  adoption  of 
strength  design  procedures  for  Corps  of  Engineers  hvdraulie 
strut tures . 

10-1-3  Output  is  expected  to  be  similar  to  that  of  module  WD. 
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CHAI’TKR  11:  I.  IN  RACK  BKTWLLN  KA/K1)  STABILITY  AND  WA/WD/l'A/l'D 
STRKSS  ANA1.YS  I  S/bKS  1  (IN  MODl’LKS 


11-1  The  variables  used  to  transfer  the  earth  pressure  and  horizontal 
surcharge  lumped  forces,  vertical  earth  and  surcharge  pressures, 
seepage  pressures,  bearing  pressures,  and  passive  earth  pressures  calcu¬ 
lated  in  tiie  foundation  stability  modules  (FA  and  Kb)  are  transferred  to 
tiie  structural  des  ign/anal  vs  is  modules  (WA,  WD,  FA,  I'D)  bv  a  series  of 
arrays.  These  arrays  have  been  made  available  to  the  data  entry  and 
review  process  in  the  form  of  the  following  data  lists.  The  information 
in  this  chapter  is  intended  tor  the  experienced  user  and  is  not  described 
in  the  detail  used  elsewhere  in  this  manual. 

11-1-1  Horizontal  lumped  forces  of  active  eartli  pressures  and  surcharges 

a.  On  a  vertical  plane  at  the  end  of  the  heel,  from  modules  SA, 
FA,  and  FD.  See  paragraph  4-b-l  for  details: 

acph  lc  loc  H(LC,L0C)  EH(LC,L0C)  YH(LC,L0C) 

b.  On  the  heel-side  face  of  the  stem,  from  modules  Si’,  FA,  and 
FD.  See  paragraph  4-b-l  for  details: 

ACPS  LC  LOC  HS(LC,L0C)  EHS(LC,L0C)  YVS(LC,L0C) 

11-1-2  Bearing  pressures  from  modules  FA  and  FD: 

a.  From  horizontal  load  groups  W,  H,  F.H,  and  FH: 

BPH  LC  N  IRLT(LC)  EPBW(LC)  WB(LC,N)  HB(LC,U)  EHB( LC  )  FHB(LC,N) 

b.  From  vertical  load  groups  D,  V,  FA' ,  FY : 

BPV  LC  N  IRLT(LC)  EPBW(LC)  DB(LC,N)  VB(LC,N)  EVB(LC,N)  FVB(LC.N) 

11-1-5  Hydrostatic  seepage  pressures,  net  horizontal,  from  modules  FA 
and  FD: 

HSPH  LC  LOC  FH(LC,L0C)  EFH(LC,L0C) 

11-1-4  Hydrostatic  up  1  if t  pressure  from  modules  FA  and  FD: 

HSPV  LC  LOC  FV(LC,L0C) 

ll-l-i  I’assive  pressures  Iron:  modules  FA  and  FD: 
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PPD  LC  YTTOP(LC)  WPE(LC)  EHPE(LC)  HPE(LC)  FHPE(LC) 


11-1-b  Vertical  pressures  of  earth  over  base  and  surcharges,  I rom 
modules  FA  and  FD: 

VLP  LC  LOC  V(LC,L0C)  EV(LC,L0C) 

11-2  LOAD  GKPl'PS 

11-2-1  The  following  load  groups  were  selected  to  enable  the  use  of 
various  load  factors  in  the  application  ol  ACI  318-77  code 
requirements  for  structural  design.  See  Exhibit  F  of  the  Program  Criteria 
Spec i f i cat  ions  Document : 


Load 

Group 

Code 

Strength  Design 
Load  Factor 
Data  item  Name 

Descript  ion 

i) 

Dl.F 

Weight  of  concrete  and  water  above  base 

i: 

ELF 

Earthquake  effects  to  be  added  to  static  loads 

F 

FLF 

Hydrostatic  pressure  (not  including  the  direct 
weight  of  water  over  the  base) 

11 

ULF 

Horizontal  earth  and  surcharges  pressures 

V 

VLF 

Vertical  earth  and  surcharge  pressures 

w 

WLF 

Wind 

11-2-2 

These  load  group 

code  letters  are  used  in  tile  names  of  program 

data  and  internal  variables  to  aid  the  user  in  identifying  them. 
See  paragraph  7-4-2a  l'or  additional  use  of  these  codes  in  module  WA: 


Load 

Bear ing 

Pass i vo 

D i root 

Other 

Group 

Pressure 

Pressure 

Surcharge 

Interfiled  iate 

Code 

Arrav 

Arrav 

Data  Item 

A  r  r  a_v  s 

1) 

DK(LC,N) 

n/a 

-- 

-- 

E 

EHB (EC , N) 

EHPE(LC) 

-- 

I'll,  El'll,  EHS 

EVB ( LC , N ) 

n/a 

— 

EV 

F 

FHB ( LC ,  N) 

FHPE(LC) 

Wl,  W3-W4 

I'll 

FVB(LC.N) 

n/a 

-- 

F\' 

II 

HB(LC,N) 

HPE(LC) 

PHI,  PH 2 

II 

V 

VB(I.C.N) 

n/a 

PVS,  PVB 

V 

w 

WB ( LC , N) 

WPE(LC) 

W 

__ 

1  1-2 
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ILLUSTRATIONS.  Illustrations  are  shown  below  for  the  following 
data  lists: 


Data  List 

Array  Names 

Paragraph 

References 

AC  PH 

H 

EH  YH 

4-6-1 

11-1-la 

ACPS 

HS 

EHS  YVS 

4-6-1 

11-1-lb 

BPH 

WB 

HB  EHB  FHB 

ll-l-2a 

BPV 

DB 

VB  EVB  FVB 

ll-l-2b 

HSPH 

FH 

EFH 

11-1-3 

HSPV 

FV 

11-1-4 

PPD 

WPF 

EHPE  hPE  FHPE 

11-1-5 

VLP 

V 

EV 

11-1-6 

11-1 


11-3-1  ACPH : 


ACPH  LC  LOC  H(tC,L0C)  EH(LC,LOC)  YH(LC,L0C) 


LC 
LOC 
H (LC, n) 


EH (LC, n) 


load  cast'  subscript  (0  or  1-10) 
location  subscript  (1-68) 

static  horizontal  lumped  force  on  vertical  plane  at  heel,  at 
elevation  YH(LC,n),  lb/horizontal  ft 

dynamic  horizontal  lumped  aditional  f or ce  on  vertical  plane 
at  heel,  at  elevation  YH(LC,n),  lb/horizontal  ft 


NOTES : 

1.  Intermodular 

transfer  of  in¬ 
termediate  answers: 


<7^ 


YH(LC, 1) 


YH(LC , 2) 


H(LC, 1)  EH(LC, 1) 


H(LC, 2)  EH(LC, 2) 


a. 

Top  element  (LOC  =  1)  YH(LC  3) 

H(LC , 3) 

EH(LC, 3) 

is  at  grade  over  end 
of  heel. 

b. 

One  element  at  each  node.  (See  NODE  and 
SOLP  in  paragraph  3-3-2. 

IFWOC  in 

data  list 

c . 

Bottom  element  (LOC  =  last)  is  at 
vertical  plane  at  end  of  heel. 

lowest 

concrete 

elevation  on 

User-defined  input: 


a.  Elements  may  be  at  any  convenient  elevations,  but  the  LOC 
subscripts  must  start  with  1  and  be  in  order. 

b.  The  first  element  not  used  must  have  YH(LC,last  +  1)  = 
undefined  (C). 

c.  Once  the  user  has  assumed  manual  control  of  data  list  ACPH  by 
using  it,  he  must  use  the  data  entry  line  "ACPH  LC  1  C  C" 
before  calling  modules  SA,  SP,  FA,  or  FD  to  return  to  having 
new  values  calculated.  This  same  procedure  applies  also  to 
data  lists  ACPS,  HSPH,  and  HSPV. 


VHf LC, last  -  1  )  H ( LC , last 
YH(LC,  last  )  HOC,  last) 


1)  EH ( LC ,  last 


EH ( LC , 1  as  t ) 


1) 


Data  List  ACPH- -Arrays  H,  EH,  YH  from  Modules  SA,  FA 
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11-3-2  AC PS : 


ACPS 

HS  (LC 
LHS (LC 
YVS (LC 


LC  LOC  HS(LC,L0C)  EHS(LC.LOC)  YVS(LC,L0C) 


LC  =  load  cast'  .subscript  (0  or  1-10) 
LOC  =  location  subscript  (1-68  maximum) 


,n)  =  static  horizontal  lumped  force  on  stem,  at  YVS(LC,n), 
lb/horizontal  ft 

,n)  =  dynamic  horizontal  1 umped  additional  i orce  on  stem,  at 
YVS(LC,n),  lb/horizontal  ft 


,n)  =  elevation  of  HS(LC,n)  and  EHS(LC,n) 


VVS(LC,2)  HS (LC, 1 ) 


HS (LC , 2 ) 


HS(LC, 3) 


EHS  ( LC ,  1 ) 


EHS(LC , 2 ) 


KHS ( LC , 3) 


Intermodular  transfer  of  intermediate  answers: 


Top  element  (LOC  =  1)  is  at  grade  on  wall. 
One  intermediate  element  (LOC  =  2  through 
last  -  1)  at  each  node  (see  NODE  and  IKWOC 
in  data  list  SOU’  in  paragraph  3-3-2. 
Bottom  element  (LOC  =  last)  is  at  base  of 
stem. 


User-defined  input: 

a.  Elements  may  be  at  any  convenient  eleva¬ 
tions,  but  the  LOC  subscripts  must  start 
at  i  and  be  in  order. 

The  first  element  not  used  must  have 
YVS  -  unde  1 i ned . 


See  note  2,  lor  data  list  Al  l’!:  (par.igr  iph 
11-1-1)  tor  a  warn  nut  .ih>nt  use  • » f  da  t  i  !  i  ■.  t 
Ad'S. 


Data  List  ACPS — Arrays  HS,  LHS,  YVS  from  Modules  ST,  LA 


11-3-3  BPH  and  BPV: 


BPH  LC  N  IRLT(LC)  EPBW(LC)  WB(LC,N)  HB(LC  ,N)  EHB(LC,N)  FHB(LC ,N) 

BPV  LC  N  IRLT(LC)  EPBW(LC)  DB(LC,N)  VB(LC,N)  EVB(LC.N)  FVB(LC.N) 


LC  =  load  case  subscript  (0,  1-10) 

N  =  base  end  code  subscript  (1  or  2) 
IRLT(LC)  =  resultant  location  code  (-1,  0,  or  +1) 
EPBW(LC)  =  effective  portion  of  base  width,  ft 


See  paragraph  11  — 12.  Array  VB(LC,N)  contains  the  total  bearing 
pressures  calculated  by  module  FA. 


v. 1 1  tit*  (1 ]  >  =  o.o- 


KPBW(LC) 


Rvalue  (LC.,2) 
I  RtT  -  +1 


Values  are 
Value  (  ) 
(psf  ) 


illustrated  witli  negative  direction  (the  usual  one) 

=  WB  (  )  for  wind  load 

=  HB  (  )  for  earth  horizontal  +  surcharge  horizontal 
=  L11B  (  )  for  horizontal  earthquake  additional  pressures 
=  RIB  (  )  for  horizontal  net  hydrostatic 
=  l)B  (  )  for  weight  of  concrete 

=  VB  (  )  for  applied  forces  vertical  (see  array  V) 

=  KVB  (  )  for  vertic.il  earthquake  additional  pressures 
=  KVB  (  )  for  uplift 


Data  Lists  BPH  and  BPV — Genera]  Description. 


11-3-6  PPD: 


PPD  LC  YTTOP(LC)  WPE(LC)  EHPE(LC)  HPE(LC)  FHPE(LC) 

See  data  list  PPD  in  paragraph  3-3-2  for  more  detail. 


NO  I KS : 

l.  Value  I'or  M’i’h  ~  1,  J ,  3,  or  4  =  pressure,  psf. 

Value  tor  Nl’i’D  =  3  -  force,  lb/tt,  at  el  ATr!l. 

1.  Values  shown  above  ire  nep.«.t  ivo  (the  usual  easel. 

•.  i his  list  is  ignored  if  put  in  by  the  user,  if  module  KA  is  run. 
Module  FA  calculates  a  combined  passive  pressure,  FFhF(f.C},  that 
can  be  seen  with  the  l.OOK  I' I'D  or  LOOK  IF  commands. 


Data  List  PPD — Passive  Pressures  from  Module  FA 


i  I  -9 


HSPV  0  1  -357.5 

HSPV  0  15  -594.71  f  i  nt  erpolated  between  X  =  0  and  X  =  14.1) 

HSPV  0  16  -1179.5  (.extrapolated  bevond  X  =  14.8  from  X  =  14.1) 

HSPV  0  18  -1087.2  (ext  rapolated  bevond  X  =  lb.  i  from  X  =  14.8) 

11-4-5  Passive  Pressure  (use  HPE  for  total  pressure): 

PPD  LC  YTTOP  WPE  EHPE  HPE  FHPE 

SOLP  LC  IFWOC  NODE  IF SOM  NPPD  RKH  RKV  CFMA 

I'se  HPL  for  total  pressure  (which  one  of  WPE,  EHPE,  HPE,  or  EHPE  is 
actually  immaterial)  and  use  C  for  the  other  pressures.  Note  that  th 
values  pushing  on  the  toe  are  negative. 

a.  Eloodwall,  load  case  1  (page  K— 12): 


83.0  \  :  „ 


[743.52 

psf 


NPPD  =  1  (data  list  SOLP) 


PPD  1  87.5  C  C  -743.52  C 

SOLP  1  2  C  C  1  C  C  1.0 


b.  Retaining  wall,  load  case  2  (page  K— 14): 


1139.0 


CIIAPTKK  12:  DATA  LISTS  AND  OTHER  TABUI.AT  IONS 


12-1  PURPOSE.  Paragraph  12-2  is  a  summary  of  data  lists,  intended  tor 
tlio  exper  ii'in  t'il  user  of  this  program.  Paragraph  12-3  is  a  data 
preparation  checklist,  intended  for  the  beginning  user.  i’aragrapii  1  2- • 
is  an  alphabetized  list  of  all  data  variables,  with  the  list  name  and 
the  numbers  of  the  pages  where  each  data  variable  is  defined  and  other¬ 
wise  mentioned.  Paragraph  12-3  is  an  alphabetized  list  ol  all  data  lists, 
with  one-line  definitions  of  the  variables  in  each  list. 

12-2  DATA  LISTS  (Some  lists  are  in  more  than  one  group).  This  presen¬ 
tation  is  intended  as  a  checklist  for  the  experienced  user. 

12-2-1  General.  See  paragraph  3-2: 


NAME  (bO  characters  maximum  ol  alphanumeric  job  name) 


*CASE 

NLC 

LCS(l)  l.cs(2)  .. 

.  LCS(NTC)  (see  pays'  1-1) 

HYD 

LC 

I  HYD  ( 

see  page  1-2) 

REM 

(remarks  or 

user's  notes 

;  this  command  is  not  processed) 

TYPE 

LC 

I  TYPE 

(see  page  1- 

2) 

12-2- 

•2  Soils  Description.  S 

ee  paragraph  1-3-2: 

a 

.  Bar k \  ill.  Soo  a  1 

so  Figure  3- 1 : 

(i  > 

Soil  properties  (all  lists  are  optional  unless  dilterent 
from  the  values  in  data  list  SPED: 

SPHF 

LC 

FZTAH 

PHI FZ  COHFZ 

GAMAS F  RKAFZ  DELTAF  RKAEEZ  (see  page  i- 

SPlil 

LC 

PHI  1 

C0H1  GAMAS  1 

RKA1  DELTA1  RKAE1  HCMIN**  (see  page  l-io 

SPH2 

LC 

ELTS1 

PH  12  C0H2 

GAMAS2  RKA2  DELTA2  RKAE2  (see  page  1-KD 

SPT6 

LC 

PH  16 

C0H6  GAMAS6 

(see  page  1-11) 

SPT7 

LC 

PH  17 

C0H7  GAMAS7 

(see  page  1- 1  1) 

(2) 

Top  sur 1  ace 

geomet  r  v  : 

Required  on  1  v  if  loadcase  numbers  arc  not  1,  2,  1,  ...,  n  in  ascend¬ 

ing  order  with  no  missing  numbers. 

HOMIN'  Is  not  load  case  dependent  if  a  value  is  entered.  Ihe  last 
value  entered  is  used  ter  all  load  cases.  The  del  anil  value,  however, 
will  be  recalculated  lor  each  load  case. 


1  2-1 


*SSHC 

LC 

ESHW 

HS3 

(see  page  3-18) 

**SST 

LC 

ESTW 

SST 

(see  page  3-17) 

*SSHW 

LC 

ESHW 

HS1 

DS1H  HS2  WDS2  HS3  (see  page  3-17) 

b.  Existing  Earth.  See  also  Figure  3-2: 

(1)  SoiL  properties.  See  pages  3-11  through  3-13: 


**SPE3  PHI3 
ELBS3 

C0H3 

GAMA S3 

PHIS3 

ADHS3 

ABP3TN  ABP3BN 

ABP3TW 

ABP3BW 

SPE4  ELTS3 
ABP4BW 

PHI4 

C0H4 

GAMAS4 

PHIS4 

ADHS4  ABP4TN 

ABP4BN 

ABP4TW 

this  much  of 
SPE5  is  opti 

lists 

ona  1 

SPi-3,  SPE4 

SPE5  ELTS4 
ABP5BW 

PH15 

C0H5 

GAMAS5 

PHIS5 

ADHS5  ABP5TN 

ABP5BN 

ABPSTW 

(2) 

Soil  su 

rface  geometry. 

See  page  3—13 : 

i'SSEE  EXW  ESS  HSSS1  ELTS5T  DTS5T  ELTS5W  ELTS5H  DTS5H  HSS5H 

12-2-3  Soils  and  Foundation  stability  Parameters.  See  paragraph  3-3-2 
and  Figure  3-1; 

ONEA  OMEGA  (see  page  3-5) 

RRD  LC  RRMIN  (see  page  3-6) 

SLID  LC  NSL IDE  FSMIN  (see  page  3-9) 

SOLP  LC  IFWOC  NODE  IFSOM  NPPD  RKH  RKV  CFMA  (see  page  3-14) 

12-2-4  Surcharges^  jind  Direct  Loads.  See  paragraph  3-4-2  and  Figure  3-3 


SCFD 

LC 

PVS 

PVB  DVB 

SCFH 

LC 

PHI 

ELPH1  PH2  ELPH2 

SCFV 

LC 

PV1 

DV1  PV2  DV2  PV3  DV3  PV4  DV4  PV5  DV5 

*  One  of  these  two  lists  is  required.  Entering  list  SOl.C  autoni.it  i  on  1  1 
undefines  data  items  HS1  ,  DSlil,  HS2,  and  WDS2  out  of  list  SO|,W. 

**  Required. 

Required  for  design  only. 


12-2 


SCWH  LC  W1  ELW1T  ELW1B  W3  W4 
SCWV  LC  WT  WWT  DWT  WH  WWH  DWH 
WGHT  GAMAC  GAMAW  (see  page  3-18) 
WIND  LC  W 


12-2-5  Seepage  and  Boil  Control: 


BOIL  ELSPT  CRMIN  IPATH  (see  page  3-4) 

*SEEP  LC  ELWT  ELWH  HGSW  ISLC  ISFT  KRACK  (see  page  3-6) 

13-2-6  Wall  Ceometry.  See  pages  3-30  through  3-35.  There  is  no  set 
condition  of  required  or  optional.  See  the  notes  for  each 

moau  le . 

a .  For  Analysis: 

WGHT  GAMAC  GAMAW 


**WLA 

ETS 

TW2 

STR 

HEELW 

**WLAB 

BW 

BW1 

BW2 

BS 

**WLAH 

HEELT2 

HEELW 

HEELT1 

WLAK  KFLAG  QKEY  WKEY  DKTF 
**WLAS  TSTT  TSB  TSTB  HSTPH  HSTPB  HSBPB 
**WLAT  BTE1  TOEHT  TS2  TW1  TS1 
WLBR  BASER 

b.  For  Design  (see  also  IB. SAME  in  lists  CUNI)  and  CNWD)  : 

WGHT  GAMAC  GAMAW 
WLBR  BASER 

**WLD  ETS  TW2  STR  HEELW  TSTB  TMINB 
**WLDB  BW1  BW2  BS1  BS2 


WLDH 

HEELT2 

WLDK 

KFLAG 

BKTF 

DKEY1 

DKEY2 

WLDS 

TMINS 

TSB 

HSTPH 

HSTPB  HSBPB 

*  ISLC  is  not  load  case  dependent.  The  last  value  entered  is  used  for 
all  load  cases. 

**  Required. 


12- 


3 


*WLDT  BTE11  BTE12  TOEHT  TW1 


12-2- 

7  Costs.  See  paragraph 

3-5-2  and 

Figure  3 

CSTB 

UCBFFZ  UCBFS1  UCBFS2 

UCBFS6  U 

CBFS7 

CSTC 

UCWB  UCWS  UCWK 

CSTE 

UCEXS3  UCEXS4  UCEXS5 

UCESWK 

12-2- 

8  Stress  Analysis  and  Design: 

a.  Paragraph  7-2-2b  (modules  WA,  WD): 


CND  RATION  FPCON  ESTL  IFEM 
CNWD  RATIOF  FYSTL  FSTLMX  IBSAME  IFDR 
*0VRS  LC  AOSF 
WGKT  GAMAC  GAMAW 


b.  Paragrapli  8-2-2  (modules  UA,  UD)  : 


CND 

RATION  FPCON 

ESTL 

IFEM 

CNUD 

FYSTL  IBSAME 

PHIFLX  PHISHR 

LDF 

DLF  VLF  WLF 

ELF 

HLF  FLF 

OVRS 

LC  AOSF 

WGHT 

GAMAC  GAMAW 

RLIMIT 


EPSC  SRM  BLTA1 


c.  Reinforcing  Steel.  See  pages  7-]  through  7-8. 

(1)  Required  for  stress  analysis  (see  pa)  ip h  7- 2- 2a)  : 

COVR  COVHS  COVTS  COVTB  COVBB  SPABL 
*STLB  LOC  LNA  ASTLBT(LOC,LNA)  LNB  ASTLBB(LOC,LNB) 

STLK  ASTLK 

*STLS  LOC  ASTLST(LOC)  LN  ASTLSH(LOC,LN) 


(2)  Optional  for  design  (see  paragraph  8-2-1): 


*  Required. 

*  Design  onlv. 

Required  only  if  there  is  a  key. 


STLD  MAXBAR  SPAMIN 


12-2- 
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Intermediate.  Sec  Chapter  11: 

ACPH 

LC 

LOC  H(LC,L0C)  EH(LC,L0C)  YH(LC,L0C) 

ACPS 

LC 

LOC  HS(LC, LOC)  EHS(LC,LOC) 

YVS(LC,LOC) 

BPH 

LC 

N  IRLT(LC)  EPBW(LC)  WB(LC,N) 

HB(LC,N) 

EHB(LC,N)  FHB(LC  ,N) 

BPV 

LC 

N  IRLT(LC)  EPBW(LC)  DB(LC,N) 

VB(LC,N) 

EVB (LC ,N)  FVB(LC.N) 

HSPH 

LC 

LOC  FH(LC,LOC)  EFH(LC,LOC) 

HSPV 

LC 

LOC  FV(LC ,LOC) 

PPD 

LC 

YTTOP  WPE  EHPE  HPE  FHPE 

VLP 

LC 

LOC  V ( LC ,  LOC )  EV(LC.LOC) 

12-2- 
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Main  Modules  and  Their  Data  Lists  (see  tab 

le  in  paragraph  12.1) 

a.  Module  FA — Foundation  Analysis: 


(1) 

Required  data  lists:  SSHC  or 

SSHW 

SSI 

SPE3 

WLA 

WLAB  WLAH  WLAS  (or  WLDS  to 

use  TMTNS) 

WLAT 

(2) 

Other  usable  data  lists:  CASE  HY!) 
SPHF  SPH1  SPH2  SPT6  SPT7  SPE4 

TYPE 

SPE5 

NAME 

ONEA 

.  SSEE 
SLID 

SOLP  SCFD  SCFV  SCWH  SCWV 
CSTB  CSTC  CSTE  WIND  WLAK 

WCHT 

BOIL 

SEEP 

WLBR 

ModuLe  FD--Foundation  Design: 

(D 

Required  data  lists:  SSHC  or 

SSHW 

SST 

SPE3 

WED 

WLDB  WLDT 

(2) 

Other  usable  data  lists:  CASE  HYD 
SPHF  SPH1.  SPH2  SPT6  SPT7  SPE4 

IT  PE 
SPE5 

NAME 

ONEA 

SSEE 

SLID 

SOLP  RRD  SCFD  SCFH  SCFV 

SCWH  SCWV 

WCHT 

BOIL 

SEEP  WLBR  WLDH  WLDK  WLDS 

CSTB 

CSTC 

CSTE 

WIND 

Module  WA — (Working)  Stress  Analysis: 

(1) 

Usual  Set: 

(a)  Required :  Modules  FA  or 

FD;  S 

TLB 

STLK 

STLS 

(b)  Other  usable  data  lists: 

CND 

CNWD 

COVR 

ACPI! 

ACPS  BPH  BPV  HSPH  HSPV  VLP 

(2) 

Alternate  data  set  (modules  FA  and  i 

D  not 

run)  : 

List 

SPH1  and  SPT7  may  he  omitted 

if  list 

SPE3 

i s  used  . 

(a)  Required  data  lists:  SPH1  SPT7  SSHt:  or  SSHW 

SOLP  WLA  WLAB  WLAH  WLAS  WLAT  STLB  STI.K  S 

(h)  Otlier  usable  data  lists: 

CASE 

HYD 

IT  PE 

NAME. 

SPHF  ’  SPI12  SPTh  SU'D 

SCFII  SCFV 

SCWH 

SCWV 

. 


Mm 


WCHT  WIND  BOIL  SEEP  WI.BR  CND  CNWD  COVK  ACPH 
A  CPS  BPH  BPV  HSPI1  IlSI’V  PPI)  Vl.P  WI.AK 

d.  Modu I e  WD--(Working) _ Stress  Design: 

( 1 )  Usual  Set : 

(a)  Required :  Module  FA  or  FI). 

(b)  Other  usable  data  lists:  CND  CNVv’I)  COVK  ACPU 
AC  PS  BPH  BPV  "  HSPH YdSPV  Vl.P 

(2)  Alternate  set  (modules  FA  and  FI)  not  run):  Lists  Sl’Hl 

and  SPT7  mav  be  omitted  if  list  SPE3  is  used. 

(a)  Required  data  lists:  SPH1  SPT7  SKHC  or  SSIIW 
SST  You1  WT.D(oT’WLA)  WLAB  WEDll  L'LAl 

(b)  Other  usable  data  lists:  CASE  HYD  TYPE  NAME 

SPHF  SP112  SPT6  SC  ED  SCEH  SCFV  SCWil  SCWV 

WIND  BOIL  SEEP  WEAK  WEDS  WCHT  CM)  CNWD 

COVK  DVRS  WEBK  ACPI)  ALPS  BPH  BPV  HSP1I  iiSl’V 

PPI)  VEP  STEI) 

12-3  DATA  PREPARATION  CHECKLISTS.  This  checklist  is  intended  for  the 

beginning  user.  See  also  paragraph  12-2-10  for  a  list  of  re¬ 
quired  and  optional  data  lists,  arranged  by  module  name. 

12-3-1  Cenera 1  Inf ormat ion _ Data.  See  paragraph  3-2. 

12-3-2  Baekf  i  l_l_So  i_l  Properties  Data.  See  Figure  3-1: 

a.  Soil  over  toe--data  list  SPT7.  This  list  is  optional.  Its 
values  will  be  copied  from  list  SPE3  if  SPT7  is  omitted. 

SPT7  LC  PH  1 7  C0H7  GAMAS/ 

b .  Soil  at  end  ot  toe--data  list  SOLE.  If  it  is  the  same  as  the 
soil  above  the  toe  (.aid,  use  onlv  list  SPT7  and  ignore  list 
SPT6.  If  diflerent,  use  both  lists. 

SPT6  LC  PHI6  C0H6 


c .  Soil  over  heel--Kead  also  the  notes  at  the  end  of  para¬ 
graph  3-3-2. 

t.  i )  Data  list  SPH1.  This  list  is  optional.  Its  value  will 
be  copied  from  list  SPE3  if  SPH1  is  omitted. 

SPH1  LC  PH  II  COH 1  GAMAS  1  RKA1  DELTA  1  RKAE1  HCMIN 

(2)  Are  there  two  soil  lavers?  If  so,  add  data  list  Si'll.'. 


SPH2  LC  ELTS1  PHI2  C0H2  GAMAS2  RKA2  DELTA2  RKAE2 


(3)  Is  there  a  filter  zone  under  the  backfill  soil?  If  so, 
add  data  list  SPHF,  unless  the  wedge  method  will  be 
used,  in  which  case  read  note  (13)b  at  the  end  of  para¬ 
graph  3-3-2  and  remember  that  the  filter  zone  is  alwuvs 
taken  as  being  a  zone  where  creep  head  loss  does  not 
occur. 

SPHF  LC  FZTAH  PHIFZ  COHFZ  GAMASF  RKAFZ  DELTAF  RKAEFZ 

12-3-3  Backfill  Finished  Crade  Data.  See  Figure  3-1: 
a.  Over  toe--data  list  SST  (mandatorv): 

SST  LC  ESTW  SST 


b.  Over  heel — data  list  SSHC  or  data  list  SSHW  (see  also  data 
item  1 FWOC  in  data  list  SOLP) : 

(1)  Wedge  method  for  active  earth  pressures?  If  so,  use 
data  list  SSHW: 

SSHW  LC  ESHW  HS1  DS1H  HS2  WDS2  HS3 

If  there  is  only  one  slope  to  the  surface,  data  list 
SSHC  maybe  used  instead  of  SSHW. 

(2)  Coulomb's  method  for  active  earth  pressures  (the  default 
value  for  I FWOC  in  data  list  SOLP)?  If  so,  data  list 
SSHC  must  be  used: 

SSHC  LC  ESHW  HS3 

The  use  of  data  list  SSHC  automatically  cancels  anv 
previous  values  in  variables  HS1,  DS1H,  HS2,  and  WDS2 
in  data  list  SSHW. 

12-3-4  Existing  Soil  Properties.  See  Figure  3-2: 

a.  Data  list  SPE3  for  soil  layer  3  (mandatory): 

SPE3  PHI3  C0H3  GAMAS3  PHIS3  ADHS3  ABP3TN  ABP3BN  ABP3FW  ABP3BW 
ELBS3 

b.  Are  there  two  soil  layers?  If  so,  add  data  list  SPE4 : 
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SPE4  ELTS3  PHI4  C0H4  GAMAS4  PHIS4  ADHS4  ABP4TN  ABP4BN  ABP4TW 
ABP4BW 

o.  Are  there  three  soil  layers?  Add  data  list  SPK5  to  lists 
SPK3  and  SPE4,  unless  you  are  using  the  wedge  method.  The 
wedge  method  ( 1 FWOC  =1)  ignores  SPE5  and  assumes  that  soil 
layer  4  (data  list  SPE4)  extends  up  to  existing  grade. 

12-3-5  Existing  Grade  Data.  See  Figures  3-2  and  3-3.  Use  data  list 

SSEE  on  page  3-13.  If  there  actually  is  no  existing  grade  (wall 
on  fill,  for  example),  this  list  may  be  omitted. 

12-3-6  Foundation  Design  Parameters.  All  of  this  information  is 

covered  by  default  values  and  need  not  be  entered  if  all  of  the 
default  values  and  procedures  are  acceptable.  This  paragraph  describes 
the  use  of  several  data  lists: 

OME A  OMEGA 

RRD  LC  RRMIN 

SLID  LC  NSLIDE  FSM IN 

SOLP  LC  I FWOC  NODE  IFSOM  NPPD  RKH  RKV  CFMA 

These  data  lists  are  explained  below: 

a.  Active  earth  forces.  Two  methods  are  available  for  calculat¬ 
ing  active  earth  forces,  the  trial  wedge  method  and  Coulomb's 
ecpiat  ions : 

(1)  Trial  wedge  method  (available  option): 

(a)  IFWOC  in  data  list  SOLP  must  be  set  to  a  value  of  1. 

(b)  If  vou  want  the  nodes  (points  at  which  the  earth 
pressure  lumped  forces  are  calculated)  to  be  at  a 
spacing  other  than  1  ft  apart,  use  data  item  NODE 
in  data  list  SOLP  to  enter  the  number  of  nodes 
Lhat  will  space  out  to  the  desired  spacing.  If 
the  default  spacing  is  acceptable,  use  the  letter 
"D"  instead  of  a  numeric  value.  See  paragraph 
2-6-3  for  an  explanation  of  the  use  of  the  letters 
I),  S,  or  tl  as  data  values.  If  the  wall  is 
unusually  tall,  computer  costs  can  be  reduced  bv 
using  special  values  for  NODE  to  put  the  nodes  at  a 
spacing  of  several  feet. 


If  vou  have  several  soil  layers  in  the  backfill 
over  the  heel  and/or  the  exist  ing  si' i  I  ,  then  the 
variable  1  I  SOM  in  data  list  SOLP  must  be  considered. 
The  default  value  of  1  averages  out  a  single 
planar  wedge  failure  surface  through  a  multiple- 
I  aver  soil  system.  The  optional  value  of  2  (which 
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may  not  ho  used  with  module  FD)  uses  a  multiplanar 
failure  surface  that  is  explained  in  paragraph 
3-3-2. 

(d)  i'iie  following  variables  are  ignored  when  the  wedge 
method  is  selecteu  ( 1 FWOC  =  1): 


V ;  i  riablt1  Name 

Entire  list 
RKA1,  KKAE1 
RKA2 ,  KKAE2 
Entire  list 


Data  List  Name 

spue 

SPH1 

SPH2 

SPE5 


(2)  Classic  Coulomb's  method  (the  default  prucedurc) : 


(a)  1 FWOC  in  data  list  SOLP  must  be  set  to  a  value  of 


(b)  The  following  combinations  of  variables  are  op¬ 
tional,  separately  in  the  heel  earth  backfill  soil 
layers : 

Data  List  Coulomb  Equation  Option  Alternate  Option 


SPHF  PHI  FZ,  COHFZ,  DELTAF  RKAF/. 

SPH1  PH II,  COH I  ,  DELTA  KOI 

SPH2  PHI  2,  C0H2,  DELTA2  KKA2 


If  the  RKA...  option  is  selected,  the  input  value 
will  be  used  in  getting  active  earth  pressure 
forces.  If  the  letters  C  or  D  are  entered  as  the 
value,  then  Coulomb's  equation  will  use  the  input 
values  of  PHI...,  COH...,  DELTA...,  and  US 3. 

((•)  1FS0M  and  NODE  will  be  ignored  and  may  have  any 
value  (such  as  C) . 

(3)  Wedge  or  Coulomb's  methods.  Data  item  CFMA  in  data  list 
SOLP  has  a  default  value  of  1,  for  no  effect.  It  is 
used  as  a  multiplier  for  the  active  earth  pressure 
moment  arm,  to  allow  f or  the  arching  active  case. 

b.  Passive  pressures .  See  X P I'D  in  data  list  SOLD  and  read 

paragraph  3-3-3  for  selecting  the  appropriate  value.  Default 
values  are  1  for  floodwalls  (trapezoidal  shape)  and  3  ter 
retaining  walls  (triangular  shape). 

e.  Earthquake  ta  icu  1  at  ions_: 

(1)  If  earthquake  calculations  are  to  be  omitted,  the  tal¬ 
lowing  data  items  must  he  zero  or  the  letter  <  :  K K i  1 
and  KKV  in  data  1 ist  SOLP. 

(2)  fhe  equivalent  additional  dvnamie  "letive"  earth  plea¬ 
sure  loett  ieients,  KKAEi'/'.,  KKAE1,  and  KKAE2 ,  are 

e  a  1  will  at  ed  I  -.'Hi  the  Pill,  DELIA,  and  US  1  data 


tor  heel  earth  backfill,  using  acceleration  inefficient-- 
RKH  (horizontal)  and  RKV  (vertical)  in  data  list  SOl.P. 

(3)  This  means  that  RKH  and  RKV  must  he  specified  (and  non¬ 
zero)  for  the  earthquake  inertial  effects  of  earth, 
water,  and  soil  above  the  base  to  be  included.  Also, 
RKAEFZ,  RKAE1,  and  RKAF.2  mav  be  specified  bv  the  user, 
in  which  case  they  will  be  used  as  tliev  are  instead  of 
being  calculated.  If  thev  are  left  undefined  (C  or  Ii 
as  values),  they  will  be  calculated. 

d.  Sliding  calculations.  Variables  involved  in  controlling 

sliding  are  listed  below.  All  are  optional  data  with  default 
values,  in  data  lists  ONEA,  SLID,  and  Si'Ll’: 


Variable  Name  List  Name 


Fa ra graph  Reference 


FSMIN 

NPPD 

NSLID 

OMEGA 


SLID  3-3-3 

SOLP  3-3-2  and  3-3-3 

SLID  3-3-2 

ONEA  3-3-2  and  3-3-3 


e .  Overturning  control  in  stability  design  (module  FD) .  Data 
variable  RRMIN  is  the  minimum  allowable  resultant  ratio  con¬ 
trol  for  the  stability  design  checks  in  module  FD.  Other 
controls  include  the  allowable  bearing  pressures  (variable 
names  that  start  with  the  letters  ABP  in  data  lists  S01.3, 

S0L4  ,  and  S0L5).  See  paragraph  6— 1—2  for  more  information. 

12-3-7  Surcharges  and  Direct  Loads.  See  Figure  3-4  and  paragraph  3-4-2. 
All  data  lists  in  this  group  are  optional: 


SCFD 

LC 

PVS 

PVB 

DVB 

SCFH 

LC 

PHI 

ELPH1  PH2  ELPH2 

SCFV 

LC 

PV1 

DV1 

PV2  DV2  PV3  DV3 

SCWH 

LC 

W1 

ELW1T 

ELW1B  W3  W4 

scwv 

LC 

WT 

WWT 

DWT  WH  WWH  DWH 

WGHT 

GAMAC  i 

GAM  AW 

WIND 

LC 

w 

PV5 


DV5 


The  following  items  should  he  noted: 

a.  Distributed  load  Wl\’T  is  usable  on  1 v  over  (or  hevond)  the 
toe,  not  on  the  stem.  DWT  is  alw.ivs  positive. 

b.  Distributed  load  WWH  is  usable  onlv  over  (or  hevond)  t  lie 
heel  and  not  on  the  stem. 

c.  Concent  rated  loads  PV1  through  PVr>  mav  he  over  the  too  or 
heel  (or  hevond  them),  but  not  on  the  stem  or  direct  1'-  on 
the  base. 
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d.  PVB  may  be  on  the  toe  (with  DVB  negative)  or  on  the  heel 
(DVB  positive),  hut  not  on  the  stem. 

e.  PVS  in  considered  centered  on  the  top  of  the  stem. 

f.  PHI  may  be  anvwhere  on  the  end  of  the  toe  or  on  the  stem. 

PH2  may  be  on  the  stem  only. 

g.  W1  may  act  on  either  side  of  the  stem  (positive  if  from  the 
heel,  negative  if  from  the  toe)  above  finished  grade  at  the 
stem. 

h.  Wind  may  be  in  either  direction,  as  for  Wl.  It  acts  on  the 
exposed  portion  of  the  stem  not  covered  by  Load  Wl. 

L 2  —  3—8  Seepage  and  Boil  Control.  See  Figure  3-1  and  paragraph  3-3-2: 

a.  The  minimum  data  if  all  default  values  are  acceptable  con¬ 
sists  on  one  list,  SEEP: 

SEEP  LC  ELWT  ELWH  HGSW  ISLC  ISFT  KRACK 

which  can  be  simplified  down  to 

SEEP  LC  ELWT  ELWH  0.0  1  1  D 

b.  Is  boil  control  desired?  If  so,  add  data  list  BOIL  in 
paragraph  3-3-2: 

BOIL  ELSPT  CRMIN  IPATH 

12-3-9  Wall  Geometry.  Read  paragraph  3-6  for  wall  description  instruc¬ 
tions.  There  are  severaL  ways  to  describe  a  wall: 

a.  For  analysis.  See  aLso  paragraph  5-6. 

b.  For  design.  See  also  paragraph  6-6. 

12-3-10  Additional  Data  for  Structural  Analysis  and  Design.  See  para¬ 
graph  7-2- 2b  (analysis)  or  paragraph  8-2-3  (design)  for  defini- 
t  ions.  All  o f  the  data  items  in  this  group  of  data  lists  have  default 
values.  I  lie  data  lists  therefore  should  lie  used  only  if  the  default 
values  are  not  acceptable.  The  first  three  lists  are  applicable  for 
both  analysis  and  design: 

CND  RAT  I  Oil  FPCGN  E5Ti_  I  FEU 

r:iwn  RAT  IGF  FYSTL  FSTLMX  IBSAME  I  '“DR 

COVR  COVKS  COVTS  CGVT6  C0V8B  SPABL 

I  he  fourth  list  ’s  applicable  tt  design  on  1 v : 
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III  Mill  I  I 


STLD  MAXBAR  SPAMIN 


12-3-11  Additional  Data  for  Structural  Ana  1 vsis  Onh'  (description  of 
reinforcing  steel).  See  paragraph  7-1-2. 

STLB  loc  lna  ASTLBT(LOC,LNA)  lnb  astlbb(loc,lnb) 

STLK  ASTLK 

STLS  LOC  ASTLST(LOC)  LN  ASTLSH(LOC,LN) 

12-3-12  Tht*  beginning  user  is  encouraged  to  read  the  following  items 
before  st;irting  preparation  of  data: 

a.  Chapter  1,  especially  Figure  1-1. 

b.  Chapter  1. 

c.  Chapter  3,  paragraph  3-3-1. 

d.  The  warning  on  page  6 -2. 

e.  Chapter  11. 

f.  The  list  in  paragraph  12-2-10. 

The  remainder  of  this  manual  is  intended  to  be  reference  for  the  experi¬ 
enced  user. 
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12-4  DATA  ITEM  REFERENCES: 


Data  Item  Name 

Name  of 

Data  List(s) 

Page(s) 
on  Which 
Def ined 

Page  Number (s)  cf 
Other  References 

ABP3BN 

SPE3 

3-13 

6-3,  12-2,  12-7 

ABP3BW 

SPE3 

3-13 

6-3,  12-2,  12-7 

ABP3TN 

SPE3 

3-13 

3-22,  6-3,  12-2,  12-7 

ABP3TW 

SPF.3 

3-13 

3-22,  6-3,  12-2,  12-7 

ABP4BN 

SPE4 

3-14 

5-3,  6-3,  12-2,  12-8 

ABP4BW 

SPF.4 

3-14 

5-3,  6-3,  12-2,  12-8 

ABP4TN 

SPE4 

3-14 

3-22,  5-3,  6-3,  12-2,  12-8 

ABP4TW 

SPE4 

3-14 

3-22,  5-3,  6-3,  12-2,  12-8 

ABP5BN 

SPE5 

3-15 

5-3,  6-3,  12-2 

ABP5BW 

SPE5 

3-15 

5-3,  6-3,  12-2 

ABP5TN 

SPE5 

3-15 

5-3,  6-3,  12-2 

ABP5TW 

SPE5 

3-15 

5-3,  6-3,  12-2 

ADHS3 

SPE3 

3-13 

3-25,  6-3,  12-2,  12-7 

ADHS4 

SPE4 

3-14 

3-25,  5-3,  6-3,  12-2,  12-8 

ADHS5 

SPE5 

3-15 

3-25,  5-3,  6-3,  12-2 

AOSF 

OVRS 

8-4 

12-4 

ASTLBB (LOC , LNB) 

STLB 

7-4 

7-1,  7-5,  7-6,  12-4,  12-12 

ASTLBT ( LOC , LNA) 

STLB 

7-4 

7-1,  7-5,  7-6,  12-4,  12-12 

ASTLK 

STLK 

7-4 

7-1,  7-2,  12-4,  12-12 

ASTLSH (LOC, LN) 

STLS 

7-3 

7-2,  7-6,  12-4,  12-12 

ASTLST (LOC) 

STLS 

7-3 

7-1,  7-2 

BASER 

lfl.BR 

3-37 

3-39,  5-4,  7-20,  7-21, 

8-6,  12-3 

BETA1 

CNUD 

12-4 

BKTF 

WLAK,WLDK 

3-37 

3-39,  5-4,  6-5,  8-1,  8-6, 
12-3 

BS 

WLAB 

3-37 

3-39,  5-4,  8-6,  12-3 

BS1 

WLDu 

3-37 

6-1,  6-2,  6-4,  12-3 

BS2 

WLDB 

3-37 

6-1,  6-2,  6-4,  12-3 

(Cont i nued) 
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12-4  DATA  ITEM  REFERENCES  (Continued): 


Data 

Item  Name 

Name  of 

Data  List(s) 

Page(s) 
on  Which 
Def ined 

Page  Number (s)  of 
Other  References 

BTK1 

WLAT 

3-36 

3-34,  3-39,  5-4,  5-5,  5-7, 
6-1,  6-2,  6-4,  6-5,  7-20, 
8-6,  11-9,  12-3 

BTE11 

WLDT 

3-36 

6-1,  6-2,  6-4,  6-5,  12-4 

BTF.12 

WLDT 

3-36 

6-1,  6-2,  6-4,  6-5,  12-4 

BW 

WLAB 

3-36 

3-22,  3-34,  3-39,  3-40, 

5-4,  5-5,  6-2,  6-5,  6-6, 
7-5,  8-6,  11-6,  11-10, 

12-3 

BW1 

WLAB ,  WLDB 

3-36 

3-13,  3-14,  3-15,  3-22, 

5-4,  5-5,  6-1,  6-2,  6-4, 
12-3 

BW2 

WLAB,WLDB 

3-37 

3-13,  3-14,  3-15,  3-22, 

5-4,  5-5,  6-1,  6-2,  6-4, 

12-3 

CFMA 

SOLP 

3-20 

3-3,  5-3,  6-3,  11-13,  12-2 
12-8,  12-9 

C0H1 

SPH1 

3-11 

5-3,  6-3,  12-1,  12-6,  12-9 

C0H2 

SPH2 

3-12 

5-3,  6-3,  12-1,  12-7,  12-9 

C0H3 

SPE3 

3-13 

3-25,  4-1,  5-1,  6-3,  12-2, 
12-7 

C0H4 

SPE4 

3-14 

3-25,  5-3,  6-3,  12-2,  12-8 

C0H5 

SPE5 

3-1  '■ 

3-25,  5-3,  6-3,  12-2 

C0H6 

SPT6 

3-13 

5-3,  6-3,  12-1,  12-6 

C0H7 

SPT7 

3-16 

5-3,  6-3,  12-1,  12-6 

COHFZ 

SPHF 

3-11 

5-3,  6-3,  12-1,  12-7,  12-9 

COVBB 

COVR 

8-4,  7-2 

7-1,  7-4,  7-5,  l 2-4 ,  12-11 

COVHS 

COVR 

8-4,  7-2 

7-1,  7-1,  12-4,  12-11 

COVTB 

COVR 

8-4,  7-2 

7-1,  7-4,  7-5,  12-4,  12-11 

COVTS 

COVR 

8-4,  7-2 

7-1,  7-3,  12-4,  12-11 

CRM  IN 

BO  II, 

3-4 

3-2,  5-2,  6-1,  12-3,  ’2-11 

DB  ( I,C , 

N) 

BPV 

l  L-6 

11-1,11-2,  11-3,  11-11,  12 

DELTA l 

SPHl 

3-11 

4-1 ,  4-2,  5-3,  6-3,  12-1 , 
12-6 

(Font  inued) 


12-4  DATA  ITEM  REFERENCES  (Continued): 


Data  Item  Name 

Name  of 

Data  List(s) 

Page (s) 
on  Which 
Def ined 

Page  Number (s)  of 

Other  References 

DELTA2 

SPH2 

3-12 

4-1,  4-2,  5-3,  6-3,  12-1, 
12-7,  12-9 

DELTAF 

SPHF 

3-11 

4-2,  5-3,  6-3,  12-1,  12-7, 
12-9 

DKEY 

WLAK 

3-37 

3-18,  3-19,  3-23,  3-27, 
3-39,  5-4,  6-2,  6-5,  7-17, 
8-6,  12-3 

DKEY1 

WLDK 

3-37 

6-1,  6-2,  6-5,  12-3 

DKEY2 

WLDK 

3-37 

6-1,  6-2,  6-5,  12-3 

DLF 

LDF 

11-2 

DS1H 

SSHW 

3-21 

2-12,  3-21,  6-3,  12-2, 

12-7 

DTS5H 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

DTS5T 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

DV1 

SCFV 

3-29 

3-32,  5-3,  6-4,  12-2,  12-10 

DV2 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2,  12-10 

DV3 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2,  12-10 

DV4 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2,  12-30 

DV5 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2,  12-10 

DVB 

SCFD 

3-29 

3-32,  5-3,  6-4,  12-2, 

12-10,  12-11 

DWH 

SCWV 

3-31 

3-32,  5-3,  6-4,  12-3,  12-10 

DWT 

SCWV 

3-30 

3-32,  5-3,  6-4,  12-3,  12-10 

EFH (LC, LOC) 

HSPH 

11-7 

11-1,11-2,  11-3,  11-11,  12- 

EH(LC,LOC) 

ACPH 

11-4 

4-3,  11-1,  11-2,  11-3, 

12-5 

EHB(LC.N) 

BPH 

11-6 

11-1,  11-2,  11-3,  12-5 

EHPF. 

PPD 

11-9 

11-2,  11-3,  11-13,  12-5 

EHS(LC.LOC) 

ACPS 

11-5 

4-3,  11-1,  11-2,  11-3,  12-5 

F.LBS3 

SPE3 

3-13 

3-13,  3-25,  6-3,  12-2,  12-7 

ELF 

LDF 

11-2 

12-4 

ELPH1 

SCFH 

3-29 

3-32,  5-3,  6-4,  12-2,  12-10 

(Continued) 


12-15 


12-4  DATA  ITEM  REFERENCES  (Continued) 


Data  Item  Name 

Name  of 

Data  List(s) 

Page (s) 
on  Which 
Def ined 

Page  Number (s)  of 

Other  References 

ELPH2 

SCFH 

3-29 

3-32,  5-3,  6-4,  12-2,  12-10 

ELSPT 

BOIL 

3-4 

3-39,  5-2,  6-3,  12-3,  12-11 

ELTS1 

SPH2 

3-12 

5-3,  6-3,  12-7 

ELTS3 

SPE4 

3-14 

3-25,  5-3,  6-3,  12-2,  12-8 

ELTS4 

SPE5 

3-14 

3-25,  5-3,  6-3,  12-2 

ELTS5H 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

ELTS5T 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

ELTS5W 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

ELW1B 

sewn 

3-30 

3-32,  5-3,  6-4,  12-3,  12-10 

ELW1T 

SCWH 

3-30 

3-32,  5-3,  6-4,  12-3,  12-10 

El.WH 

SEEP 

3-6 

3-3,  3-24,  5-3,  6-3,  11-7, 
11-11,  12-3,  12-11 

ELWT 

SEEP 

3-6 

3-3,  3-24,  5-3,  6-3,  11-7, 
11-11,  12-3,  12-11 

EPBW(f.C) 

BPH, BP 

11-6 

11-1,  11-11,  12-5 

EPSC 

CNIID 

12-4 

ES11W 

SSHW.SSHC 

3-20 

2-10,  3-21,  6-3,  12-2, 

12-7 

ESS 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

ESTL 

CND 

7-7,  S-2 

6-5,  7-7,  12-4,  12-11 

ESTW 

SST 

3-20 

2-12,  6-3,  12-2,  12-7 

ETS 

WLA.WLD 

3-35 

2-10,  3-34,  3-39,  5-4,  6-4, 
8-6,  12-3 

EV(LC,LOC) 

VLP 

11-10 

11-2,  11-9,  11-3,  12-5 

EVB(I.C,N) 

BPV 

11-6 

11- 1,  11-2,  11-3,  11-11, 

12- 5 

EXW 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

EHO.C.I.OC) 

11SP11 

11-7 

11- 1,  11-2,  11-3,  11-11, 

12- 5 

FI  1 B  ( I  ,C ,  N) 

bph 

LI -6 

11-1,  11-2,  11-3,  12-5 

FHPE 

PPD 

1 1-9 

11-2,  11-3,  11-13,  12-5 

(Continued) 

12-4  DATA  ITEM  REFERENCES  (Continued): 


Data  Item  Name 

Name  of 

Data  List(s) 

Page (s) 
on  Whicn 
Def ined 

Page  Number (s)  of 

Other  References 

FLF 

LDF 

11-2 

12-4 

FPCON 

CND 

7-7,  8-2 

6-5,  7-7,  8-5,  12-4, 

12-11 

FSMIN 

SLID 

3-10 

3-2,  5-2,  6-3,  12-2, 
12-10 

12-8, 

FSTLMX 

CNWD 

7-8,  8-3 

7-7,  7-9,  8-5,  12-4, 

12-11 

FV (LC , LOC) 

HSPV 

11-8 

3-9,  11-1,  11-2,  11-3 
11-12,  12-5 

FVB(LC,N) 

BPV 

11-6 

11- 1,  11-2,  11-3,  11- 

12- 5 

11, 

FYSTL 

CNWD.CNUI) 

7-8,  8-3 

7-7,  8-3,  8-5,  12-4, 

1  2-1 1 

FZTAH 

SPHF 

3-1 0 

5-3,  6-3,  12-1,  12-7 

GAMAC 

WGHT 

3-21, 

8-5 

5-3,  6-3,  6-5,  7-9,  1 
12-4,  12-10 

2-3, 

GAMAS 1 

SPH1 

3-11 

5-3,  6-3,  12-1,  12-6 

GAMAS 2 

SPH2 

3-12 

5-3,  6-3,  12-1,  12-7 

GAMAS 3 

SPF'3 

3-1  3 

3-25,  4-1,  5-2,  6-3, 
12-7 

12-2, 

GAMAS 4 

SPF.4 

3-14 

3-25,  5-3,  6-3,  12-2, 

12-8 

GAMAS  5 

SPK5 

3-14 

3-25,  5-3,  6-3,  12-2 

GAMAS 6 

SPT6 

3-15 

5-3,  6-3,  12-1 

GAMAS 7 

S  PT  7 

1-1  6 

5-i,  6-3,  12-1,  12-(. 

GAMAS F 

SPHF 

3-1  1 

5-3,  6-3,  12-1,  12-7 

GAMAW 

WGHT 

8-5 

3-b,  5-3,  6-3,  12-3, 
12-10 

12-4, 

II  (I.C ,  l.OC ) 

ACPI! 

11-4 

4-3,  11-1,  11-2,  11-3 

,  12-5 

HB 

BPI1 

11-6 

11-1,  11-2,  11-3 

HGMIN 

SPH! 

1-12 

4-2,  5-3,  6-1,  12-1, 

1  2-6 

Hi  i  l  l'] 

WLAH ,  WLDIi 

3-37 

3-14,  3-19,  5-4,  5-5, 

8-6,  12-1 

'"-20, 

HF.Fi.r2 

WL>\i  l 

3—37 

3- 39,  1-39,  5-4,  5-5, 

6-5,  7-21,  8-6,  13-1 

(Con!  imu'd) 


12-17 


12-4  DATA  ITEM  REFERENCES  (Continued) 


Data 

Item  Name 

Name  of 

Data  List(s) 

Page(s) 
on  Which 
Def ined 

Page  Number (s)  of 

Other  References 

HEELW 

WLA.WLAH, WLD 

3-37 

2-10,  3-34,  3-39,  5-4,  5-5, 
6-4,  6-6,  8-6,  12-3 

HGSW 

SEEP 

3-6 

3-3,  3-6,  5-3,  6-3,  12-3, 
12-11 

HLF 

LDF 

11-2 

12-4 

HPE 

PPD 

11-9 

11-2,  11-3,  11-13,  12-5 

HS(LC, 

LOC) 

ACPS 

11-5 

4-3,  11-1,  11-4,  12-5 

HS1 

SSHW 

3-21 

2-12,  6-3,  12-2,  12-7 

HS2 

SSHW 

3-2  L 

2-12,  6-3,  12-2,  12-7 

HS3 

SSHC ,  SSIIW 

3-21 

2-12,  3-21,  6-3,  12-2, 

12-7,  12-9 

HSBPB 

WLAS ,WLDS 

3-36 

3-34,  3-39,  5-4,  6-5,  7-20, 
8-1,  8-6,  12-3 

HSS5H 

SSEF. 

3-16 

3-25,  6-3,  12-2 

HSS5T 

SSEE 

3-16 

3-25,  5-3,  6-3,  12-2 

HSTPB 

WLAS , WEDS 

3-36 

3-39,  5-4,  6-5,  8-1,  8-6, 
12-3 

HSTPH 

WLDS 

3-36 

3-39,  5-4,  6-5,  8-6,  12-3 

I BSAME 

CNWD , CNUD 

7-8,  8-3 

3-34,  5-6,  6-5,  6-6,  7-7, 

7-9,  8-5,  12-4,  12-11 

I  FDR 

CNWD 

7-8,  8-3 

7-7,  7-16,  7-17,  12-4, 

12-11 

IF  EM 

CND 

7-8,  8-2 

6-5,  7-7,  7-16,  7-17,  8-2, 
12-4,  12-11 

IFSOM 

SOEP 

3-17 

3-3,  4-2,  4-3,  4-4,  5-3,  6-2 
6-3,  11-13,  12-2,  12-8,  12-9 

IFWOC 

SOI.P 

3-16 

3-3,  3-11,  3-21,  3-22, 

3-23,  3-25,  4-1,  4-2,  5-3, 
6-3,  11-4,  11-5,  11-13, 

12-2,  12-7,  12-8,  12-H 

IHYD 

HYD 

3-2 

2-11,  3-2,  6-1,  7-2,  8-3, 

12-1 

I  PATH 

BOII, 

3-4 

5-2,  6-3,  12-3,  12-11 

(Cont  inut'd) 


12-18 


12-4  DATA  ITEM  REFERENCES  (Continued) ; 


Data  List  Name 

Name  of 

Data  List(s) 

Page(s) 
on  Which 

Def ined 

Page  Number (s)  of 

Other  References 

IRLT 

BPH, BPV 

11-6 

11-1,  11-11 

ISFT 

SEEP 

3-7 

3-3,  3-23,  5-3,  6-2,  6-3, 
12-3,  12-11 

ISLC 

SEEP 

3-6 

3-3,  4-2,  5-3,  6-3,  12-3, 
12-11 

ITYPE 

TYPE 

3-2 

2-9,  2-11,  4-3,  6-1,  12-1 

KFLAO. 

WLAK, WLDK 

3-37 

3-23,  3-27,  3-28,  3-39, 

5-4,  6-5,  8-6,  12-3 

KRACK 

SEEP 

3-9 

3-2,  3-3,  3-7,  4-2,  4-3, 
5-3,  6-3,  7-23,  12-3,  12-11 

LC 

* 

NOTE:  LC  is  a  subscript 
for  other  data  items. 

LCS 

CASE 

3-1 

2-9 

LN 

STLS 

7-3 

7-2,  7-6,  12-4,  12-12 

LNA 

STLB 

7-4,  7-5 

2-11,  7-1,  7-6,  12-4,  12-12 

LNB 

STLB 

7-4,  7-5 

2-11,  7-1,  7-6,  12-4,  12-12 

LOG 

(LOC  is  a  location 
subscript  for  many 
data  lists) 

2-11,  7-1,  7-2,  7-3,  7-4, 
7-5,  7-6,  11-1,  11-4,  11-5, 
11-7,  11-8,  11-10,  11-11, 

11- 12,  11-14,  12-4,  12-5, 

12- 11 

MAXBAR 

STLD 

7-7,  8-5 

7-2,  7-5 

N 

BPH, BPV 

1  1-6 

11-1,  11-11,  12-5 

NODE 

SOLP 

3-14, 

3-17 

3-3,  4-2,  4-3,  4-4,  5-3,  6-: 
6-3,  11-4,  11-5,  11-13,  12-1 

NPPD 

SOLP 

3-17, 

3-18, 

3-19, 

3-20 

3-2,  3-3,  3-10,  3-23,  4-2, 
5-1,  5-3,  6-3,  7-16,  7-17, 
7-23,  11-9,  11-13,  12-2, 
12-8,  12-9,  12-10 

NBLIDE 

SLID 

3-10 

3-2,  3-10,  5-2,  6-3,  12-2, 
12-8 

(Cont inued) 

*  Para  2-6-6,  p 

2-12;  para  3-2-2, 

p  3-1  , 

12-4  DATA  ITEM  REFERENCES  (Continued) 


Data  Item  Name 

Name  of 

Data  Llst(s) 

Page (s) 
on  Which 
Def ined 

Page  Number (s)  of 

Other  References 

OMEGA 

ONEA 

3-5 

3-23,  3-27,  3-28,  5-2 
12-2,  12-8,  12-10 

,  6-3, 

PEHF 

11-9 

PHI 

SCFH 

3-29 

3-32,  5-3,  6-3,  6-4, 
12-2,  12-10,  12-11 

11-2, 

PH2 

SCFH 

3-29 

5-3,  6-4,  11-2,  12-2, 
12-11 

12-10 

PHI1 

SPH1 

3-11 

5-3,  12-1,  12-6 

PHI2 

SPH2 

3-12 

3-32,  5-1,  5-3,  6-3, 
12-7 

12-1, 

PHI3 

SPE3 

3-13 

3-25,  4-1,  6-3,  12-2, 

12-7 

PHI4 

SPE4 

3-14 

3-25,  5-3,  6-3,  12-2, 

12-8 

PHI5 

SPE5 

3-14 

3-25,  5-3,  6-3,  12-2 

PHI6 

SPT6 

3-15 

5-3,  6-3,  12-1,  12-6 

PHI7 

SPT7 

3-15 

5-3,  6-3,  12-1,  12-6 

PHI FIX 

CNUD 

PHTFZ 

SPHF 

3-11 

5-1,  5-3,  6-3,  12-1, 

12-7 

r  H I S  3 

SPE3 

3-13 

3-25,  6-3,  12-2,  12-7 

PHIS4 

SPE4 

3-14 

3-25,  5-3,  6-3,  12-2, 

12-7 

PH  I S  5 

SPE5 

3-15 

3-25,  5-3,  6-3,  12-2 

PHISHR 

CNUD 

12-4 

PVL 

SCFV 

3-29 

5-3,  6-4,  12-2,  12-10 

PV2 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2, 

12-10 

PV3 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2, 

12-10 

PV4 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2, 

12-10 

PV5 

SCFV 

3-30 

3-32,  5-3,  6-4,  12-2, 

12-10 

PVB 

SCFD 

3-29 

3-32,  5-3,  6-4,  11-2, 
12-10,  12-11 

12-2, 

PVS 

SCFD 

3-20 

3-12,  5-3,  6-4,  11-2, 
12-10,  12-11 

12-2, 

RATI OF 

CNWD 

7-8,  8-3 

7-5,  12-4 

ration 

GND 

7-7,  ,8-2 

6-5,  7-5,  12-4 

(C.ont  i  iiuod ) 


I  2-2(1 


I 


12-4  DATA  ITEM  REFERENCES  (Continued): 


Data  Item  Name 

Name  of 

Data  List(s) 

Page(s) 
on  Which 
Def ined 

Page  Number (s)  of 
Other  References 

RKA1 

SPH1 

3-11 

4-2,  5-2,  5-3,  6-3,  12-1, 
12-6,  12-9 

RKA2 

SPH2 

3-12 

4-2,  5-2,  5-3,  6-3,  12-1, 
12-7,  12-9 

RKAE1 

SPHl 

3-11 

3-22,  5-3,  6-3,  12-1,  12-6 
12-9,  12-10 

RKAE2 

SPH2 

3-12 

3-22,  5-3,  6-3,  12-1,  12-7 
12-9,  12-10 

RKAEFZ 

SPHF 

3-11 

3-22,  4-2,  5-2,  5-13,  6-3, 
12-1,  12-7,  12-9,  12-10 

RKAFZ 

SPHF 

3-11 

4-2,  5-3,  6-3,  12-1,  12-7, 
12-9 

RKH 

SOLP 

3-20 

3-3,  3-12,  3-22,  5-3,  6-3, 

11- 13,  12-2,  12-8,  12-9, 

12- 10 

RKV 

SOLP 

3-20 

3-3,  3-12,  3-22,  5-3,  6-3, 

11- 13,  12-2,  12-8,  12-9, 

12- 10 

RLIMIT 

CNUD 

12-4 

RRMIN 

RRD 

3-6 

6-3,  12-2,  12-8,  12-10 

SPABL 

COVR 

8-4,  7-2 

7-1,  7-3,  7-4,  7-5,  12-4, 
12-11 

SPAMIN 

STLD 

7-7,  8-5 

12-5 

SRM 

CNUD 

12-4 

SST 

SST 

3-20, 

3-22 

2-12,  6-3,  12-2,  12-7 

STR 

WEA.WLD 

3-36 

2-10,  3-34,  3-39,  5-4,  5-5 
6-1,  6-4,  6-5,  6-6,  7-20, 
8-6,  12-3 

TMTNB 

WI.D 

3-37 

2-10,  3-34,  3-35,  3-39, 

6-4,  6-5,  8-1,  8-6,  12-3 

TMTNS 

WEDS 

3-35 

3-34,  3-35,  6-5,  8-1,  8-6, 
12-3 

TOEHT 

WLAT.WLDT 

3-36 

3-39,  5-4,  5-5,  5-7,  6-4, 
6-5,  7-20,  8-6,  12-3,  12-4 

(Continued ) 

12-2! 


12-4  DATA  ITEM  REFERENCES  (Continued) 


Data  Item  Name 

Name  of 

Data  List(s) 

Page(s) 
on  Which 
Defined 

Page  Number (s)  of 

Other  References 

TS1 

WLAT 

3-36 

3_39,  5_4,  5-5,  5-7,  7-20, 
8-1,  8-6,  12-3 

TS2 

WLAT 

3-36 

3-39,  5-4,  5-5,  7-20,  8-1, 
8-6,  12-3 

TSB 

WLAS ,WLDS 

3-35 

3-39,  5-4,  6-5,  8-1,  8-6, 

12-3 

TSTB 

WLAS.WLD 

3-35 

2-10,  3-34,  3-39,  5-4,  5-5, 
6-4,  6-6,  8-6,  12-3 

TSTT 

WLAS 

3-35 

3-39,  5-4,  7-3,  8-6,  12-3 

TW1 

WLAT , WLDT 

3-36 

3-39,  5-4,  6-4,  6-5,  8-6, 
12-3,  12-4 

TW2 

WLA, WLD 

3-36 

2-10,  3-34,  3-39,  5-4,  5-5, 
5-7,  6-4,  6-6,  7-20,  8-6, 

12-3 

UCBFFZ 

CSTB 

3-33 

5-3,  6-4,  12-4 

UCBFS1 

CSTB 

3-33 

5-3,  6-4,  12-4 

UCBFS2 

CSTB 

3-33 

5-3,  6-4,  12-4 

UCBFS6 

CSTB 

3-33 

5-3,  12-4 

UCBFS7 

CSTB 

3-33 

5-3,  6-4,  12-4 

UCEXS3 

CSTE 

3-33 

5-3,  6-4,  12-4 

UCEXS4 

CSTE 

3-33 

5-3,  6-4,  12-4 

UCEXS5 

CSTE 

3-33 

5-3,  6-4,  12-4 

USCEXWK 

CSTE 

3-33 

5-3,  6-4,  12-4 

UCWB 

CSTC 

3-33 

5-3,  6-4,  12-4 

ucwk 

CSTC 

3-33 

5-3,  6-4,  12-4 

ucws 

CSTC 

3-33 

5-3,  6-4,  12-4 

V(LC,N) 

VLP 

11-10 

11-2,  11-3,  11-13 

VB (LC, N) 

VPV 

11-6 

11-1,  11-2,  11-3,  11-11,  12-5 

VLF 

LDF 

11-2 

12-4 

W 

WTND 

3-31 

5-3,  6-4,  11-2,  12-3,  12-10 

W1 

SCWH 

3-30 

3-32,  5-1,  6-4,  11-2,  12-3, 
12-10,  12-1 1 

(Continued) 


12-4  DATA  ITEM  REFERENCES  (Concluded): 


Page(s) 

Name  of  on  Which  Page  Number (s)  of 


Data  Item  Name 

Data  List(s) 

Defined 

Other  References 

W3 

SCWH 

3-30 

3-32, 

12-3, 

4-3,  5-3,  6-4,  11-2, 
12-10 

W4 

SCWH 

3-30 

3-32, 

12-10 

5-3,  6-4,  11-2,  12-3, 

WB(LC,N) 

BPH 

11-6 

11-1, 

11-2,  11-3,  12-5 

WDS2 

SSHW 

3-21 

2-12, 

6-3,  12-2,  12-7 

WH 

scwv 

3-31 

3-32, 

5-3,  6-4,  12-3,  12-10 

WKKY 

WLAK 

3-37 

3-39, 

5-4,  8-1,  8-6,  12-3 

WLF 

DDF 

11-2 

12-4 

WPE 

PPD 

11-9 

11-2, 

11-3,  11-13,  12-5 

WT 

SCWV 

3-30 

3-32, 

5-3,  6-4,  12-3,  12-10 

WWH 

sew 

3-31, 

3-32 

5-3, 

6-4,  12-3,  12-10 

WWT 

scwv 

3-30 

3-32, 

5-3,  6-4,  12-3 

YH 

AC  PH 

11-4 

4-3, 

11-1,  11-3,  11-4 

YVS (LC, LOG) 

ACPS 

11-5 

4-3, 

11-1,  11-3,  12-5 

YTTOP 

PPD 

11-9 

7-22, 

11-13,  12-5 

12-5  SUMMARY  OF  DATA  LIST  CONTENTS: 


Data 

List 

APPII 


ai;i 


on  II 

HI  'I  I 


of"; 


I  .AM 

I  Nil 


Nllli 


Data 

Item 

Units 

u; 

EACH 

'..nr 

1-  ACM 

H 

1.  l<  'I  1 

r  n 

1  HI  | 

YH 

m  r:  i 
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UWH 

i  nil! 

U  1  (M  H  Ml 

s rp- f p  i  MAhC 

1 '  D  Y 

■  il  IP 

Cl  IAI 

it  .1 

LH  1 

DWH 

i  nn  i 

Mill.:  r  < 

:  h  i 

■;  TANCI  . 

HA1 

1 1 1 '  Liniip 

i  1 1 

IN  ' 

I  i  1 

1 

'1. 

■1  HAS 
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12-5  SUMMARY  OF  DATA  LIST  CONTENTS  (Continued) 


Data 

Data 

List 

Item 

Units 

hi:  Ei- 

1  C 

F  ACM 

(  LWF 

roar 

ri  ijH 
HUSH 
I'.cr 
rsi  r 

i  nrji 

l.’H 

Kh’ACK 

l  «' 

Def  init ion 

e  IfV'it.  ions  on'i  seK"jnf 

I  OAIi  CASE  NUrtPEK  (1  10  OR  0  I  Oh  Al  l  I  (IAH  CASI-M 

nt  r;v  or  uajcr  i  run  nor  r  imp 

l.u  0  or  UAH  l<  I  C'v'l  L  nyi  R  III  l".l  •  LUYdl  oil  LI  W  AM  R 

SOILS  Ul  H'HT  i  HANOI:!  IUJI  Tl.i  HvlHcAUU'  *  .R  AM  1-3 1 '  •  "  <*■  * 
l  L.fV'H  I  (JAP  I  'A  SI  SI  CARAT  I  CI-TLIS  L  -  A  LI  A*  nm  1 

|.  \  • ,  UK  4  rniv  1YCI  01  Sl  l:PA(i|-:  II  HU.  1  M  '■LI  1 

l  I  0I-:  CRACK  <  ♦  U3.U4)  OVf  k  HI  I  |_ ,  I  Oh'  <V  I  I'.'l  sup 


‘•I  [U 

I  c 

NSL  1  or 
l  SHIN 


SI  L'lmq  control  On  tn  -  *->«*•  n  I <r-  o  ONI  A 
I  ADI  LOAD  f  A  SI  NUrtpi  R  U*10  UK  0  I'OK  All.  1.  UAH  CAGl  '  •  ' 
i;M4  1,  «S  HK  4  FUR  SI..  (pi  NU  CAI  CHI  A  11  ON  f  VCF  hit] 

R  A  MO  MINIMUM  FAC  TOR  Ul  SAFI  T  Y  AGAINM  ' 'I  lUTNh 


HOLI¬ 


LC 

1  ACH 

n  woe 

IQKL 

NOW 

EACH 

(f  SOM 

i  or;; 

NCCO 

i  r. 

F\K  H 

RA  T  in 

kIW 

RAT  [O 

f  'CM A 

RATIO 

IHI  < 

OCO 

CDH3 

i  -sr 

(3  AM  AS  3 

I..H/CT 

PI-  1  [  So 

HI  0 

A OIF: 3 

CSI 

ARC 31 N 

I  *SF 

A  HI 1  'C|V 

CM 

n  or  3  TUI 

LSI 

ARC  3  HU 

CSC 

Cl  PS 3 

rim  r 

SM  4 


1  1  f  .3 

-  f)Of 

CM  14 

OF  0 

i  '(.II  14 

1  'ST 

C.AMAU4 

1.  o-r 

CMIS4 

hi  o 

•  Mil  IS 4 

I  -SF 

AH  4  f  N 

1  -SI 

A  HI  4  ON 

1  '.1 

liM'CW 

/  -H 

A RE 4 HU 

CSI 

i  i  r>4 

1  Of  if 

1  -II  c. 

(II  O 

COH* . 

1  -SI 

GAMAS*  . 

1  f(  -( 

I'lllS’. 

HI  0 

-Miir.s 

CSI 

A  HI"!,  in 

i  -  *r 

API 'SUN 

l  -sc 

AIH'MU 

CSI 

A  HI  CPU 

1  -SI 

Sot  l '■*  Ho? sxan  r«a raiv •  ter s 

I  UAH  CAST  NUMPER  (HO  MR  O  FOR  All  I  UAH  (  AS1  '  .  > 

1  FOR  INCREMENT/)}.  Uf  VOL  HE  I  HOT*  HR  <’  FUR  (’OHM 'HR 
NI.IM HI-  R  or  NUORS  TO  USI  UNI  N  II  UM.H  l  ?i  II  SOU 
J  FOR  S  INGLE  WCUOI  IR1AI  SUM  AH  *  .  r  OH  Ml  II  UR  a 

H'v'I'R TURNING  I'ASStOE  RRISSUM  SHARI  COUI  •  r-  =  M  Ri  u 
I  If  n<  l  i  E  AR  J I  H  JU  Al\  I  AI.C  Cl  I  R  A  M  H  N  I  Ai  HU  < 

OF R  r  LAKTHOHAKI  AC(.I.  L  ERAI  TON  F  AC  I  Oft 
ACTIVE  r-RFS<;UR|-  mominj  arm  factor  I- or  ARMITNU  I  ah 
Soil  proper  t  iec>»  a  y  l  s  t  s  o  i  1  Uiu*-«  3  (K-X‘i<  1 
ANSI  K  HE  INTERNAI  CR-fCTION.  SMI  1  A  H  I-'  * 

COHFMUI-  STRENGTH  01  SOU  I  AY!  K  3 

UNIT  IJ  L’  H'HT  (If  HIM  L  At'KR  0  'AM  IRA  III*  IF  RIO  nU  ul  T 
MAX  ANC-l  F.  OF  '  ;|  III  f  NO  IRC  T  I  ON  UN  '  .U  l i  I  AO  R 
SUPTNO  AOHEMVE  ’-IM  Wl'l  I  MR  - .( i  U  I.AYf*  • 


AI  t  Old 

HUNG 

1  -i 

•1  SSI  ik l 

T  HI 

; .  A  7  1  F  • 

N  A  h  1  •  :  »J 

HAS 

,-V  f.  out 

PR- NO 

1  V 

•/  !LC«UR l 

m  1 1 

1  ■  ll 

/  A  T'l  C 

7 

NA.i-'i-'Ot 

HV- 

Al.l  MU 

HRNO 

1  •( 

1!'  SURI 

.  IOC 

Ul 

A  V!  K  3 

U  l  0 1  I  -  A 

;i 

ALLOW 

HRNI . 

D 

•1  SSURf 

Hi  ! ' 

T  OF 

1  AVI  I*1 

Ul  H'  l  f( 

A  5*1 

i  i  f  vat  [iw  ri'Kui 

SFCINIMMC  Ml 

A  01 

'  ON  AM 0 

A  !<i  1  M'UI 

S(j|  l 

Di-ovei  t 

l 

•  « •  '*  1  *1  )  no 

-•ox  ! 

l  nu«  -r 

4 

I:  U:  V 

Jl  V  it  • 

01 

SHII  1 

At!  \< 

ANSI  L 

ill  TNI 

CKNAL  1  R! 

i  !  I  JON 

.-.nil  i  avi  \< 

COOLS 

I  or  Mi¬ 

ENOni  OF 

SOU. 

AH  I-  4 

1  IN  l  1 

di  ic.m 

i  H 

SO[l.  1 

AT!  h; 

•  .  ■ 

AH  ih  A  Ti 

li 

11  HI  1  i 

U  id 

MAX  AN 01  1  01 

SI 

1  (I  INC 

1  1  v  |  f  I 

|  UN 

i  IN  Mill 

AV|  <•-  7 

-.1  HU 

NG  A  (till 

so. 

1-  ‘OKI 

NS  71 1 

nu¬ 

SI '  ll  1  AVI  1-'  4 

Al  l  MU 

URMC. 

1  1 

I'.SijM 

rue 

ll  1 

A  7  l  i  \  4  . 

MARR1U  0 

A*  1 

AI  1  DU 

HCNU 

CRI  -xSUhT 

f'M  T  ’ 

Ml 

AVI  i- 

■‘•AI-  l .I  Ud 

O.Y 

ALL  MU 

HRNU 

Cl 

•i  S-.MCF 

MU 

Ml  ' 

ah  c 

.'Mil  »-A- 

Al.l  MU 

HRNi . 

Cl 

i SIJI.-I 

Hi  1 1  I 

l  U 

1  ATI  R 

Wioi  -* 

A'  ( 

Up  l  1 

f -rn  iv  i  t 

l  •  ■' 

.  .  v  •  1  ' 

1  UUT 

c  «  •  1  i 

1  -n.i.  • 

l  LI  V 

Ml  Ul| 

i  H 

'  MU 

1  AM  l\ 

4 

ANSI  1 

Ml  [NH.I-NAI.  (hi 

r  !  (iin 

■  i 

!  1  i  1 1 

AMI  ||  S 

roi  mm 

I’lVli 

.  m  mi 

nil 

id 

*••  '  . 

'  IN  1  f 

di:  o  .i  t  r 

i  iC 

sou  1 

A  I  i  ■ 

A  T 1  II  v  A  I  • 

l! 

1  !  f  !  : 

•i 

MA  X 

•^N(  1  1  Ml  ’ 

•1  HUM' 

i  i; ;  i 

1  J  M,\ 

(  i|\J  H  t  i 

1 

\  <\i 

SLIhlNf.  AHIM 

c;  •  i 

'1  MR! 

Ml  I'll 

i  1  il.- 

•Mil  ' 

AI  1  Hid 

i  • 

)  .SOI.-! 

!  M) 

H  ! 

AT'.!-  S 

'J  A'  i  nij  i 

AH 

AI  1  O'd 

P'.-NO 

CRI  SSI  *Ui 

Hi  1  T  T 

Ml 

At!  k  c 

N.M  1  1  H*| 

HA 

AI  LOU 

RR-N» 

''I 

•:  SSMkl 

T  UF¬ 

H  1 

AVI  i’  c. , 

Ull'i  OfV 

[ 

All  i  -u 

HRNf . 

1  ‘1 

f:  /  .ori 

OS  1  i 

Ml 

I  AT  H- 

Id  H'l  P 

AS  1 
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SUMMARY  OF  DATA  LIST  CONTESTS  (Continuid): 


Data 

Data 

List. 

l  tfO 

I’n  its 

SI  M  1 

l  C 

1  A  I'l  l 

1  M  !  1 

PI  fl 

Horn 

!  SI 

i  .AM  A' : ! 

i  {<  PI 

K’fv  A  I 

'•  A  f  fM 

Ml-  L  '  A  l 

LH  '  l 

i ,  KAI  l 

••‘A  T  !.‘  1 

1  K ;  M  I N 

1  AMT 

1  M 

1  ACI  1 

i  i  rot 

i  nor 

phi  : 

!<E> 

i  hh  • 

;  •’  .F 

f  3 AM  AH'/ 

l  !<  /(  1 

m-,a: 

l-.’A  TMl 

or  L  FA/ 

(II  0 

UKAH '/ 

pat  in 

’ ;  hi  ii  ' 

i  i: 

1  ACH 

J  /  TAM 

1  M  f )  1 

PI  HI  •' 

m;r ; 

f .'OH!  / 

i  “ii 

i  .AM A*  .1 

i  i<  /f  i 

!•:  KAI  / 

Iv  A  1  10 

(H  l  1  Al 

HIV. 

KKAI-'I"  / 

PAT  10 

M  •  »  A 

l  P 

CACH 

(■HI  A 

PI  S 

i  OH.*. 

1  "!| 

i  -AM  A* 

I  u  /r  | 

M-  i  • 

l.  (' 

1  AH  i 

PHI  ‘ 

mi. 

i  MH  •• 

1 .1 

HAMAS  • 

1  H/ Cl 

l>W 

i  nru 

1  ss 

1  0  x  h 

i  v ;  ;■ .  i 

l  U  V|  1 

ii  p  .■ .  f 

•  nor 

n  T  S’ .  f 

i  nn ! 

1  1  I  SHU 

null 

i  i.r  .hh 

i  new 

0  TV  .H 

f  onr 

I  IS'  -’i.M 

IP  x  H 

Del ini t ion 

in  t  «  •  htv  I  h'lM  r  t  !  :  :  i- f*  -  •  * 

I  OOP  CASE  NUMWIf*  (1  tO  OP  O  i  :]|.  Al  1  1  nAP  '.Os |-  • 

ANHI.I  '.II  [MTt  RNAI.  i  ivli  MAN.  ( : !  I  Aril-  ) 

•  OH!  S  }  Ml.  M  TIM  NO  I  H  Ml  .ill1  i  A  >  ‘  '  ’ 

Mini  T  UU  |  OUT  III  .(III  I  AVI  1 '  I.  -Ml  II.- A  M  ’«  M  U< 

Ar  f  l  VI  t  tV\ m  iK/.-.MMM  'ii!  i  i  it  if.  ,n> 

UAi.i  i  i.-  i  r  i  i  mm  ami i .i  i  np  ■  1 1*  1 1  "mi<  ,*.•  ;.  •.*!  :  »  i  i , ■ 

I  AlC  I  MIJI  IAh  E  .M'i  I'.'i  i  |V ** '  H  •  f ■  i  ■  Mi  -  ■  .n  ‘ 

0[M|MMH  Ml  I  I.  i  ,-VMll  i  MVI  I-  'Mli'1  Ml 

'»Oj|  (atiImt  t  n-'^.  li-.fi  I  '  1  1  L 

i  m on  i  iv;e  mii;vm<i;i-  •  *  10  mi,  a  i  m  -v  i  i  mam  os:  . 

I  i  i;p  ttf  lta  mi  mo i 1  i  A vi  : 

AMI  •l.l  III  IN', I  I, MAI.  ■  I  •;  |  i  f  1 1 1 N .  ,H  ;  ;  Y|  ». 

1  M|  ||  M  1M'|.  ' .  f  |,i  Ml  j  T  M  Ml  Mi  ill  I  At  I  1/ 

•‘Nil  Ml  p.ll!  Ml  Mflll  I  AVI  f.;  mpA  I  :  P  II  p|  |  <  IJ  T 

APT  I  "I!  !  ARM  I  il-l  '.MM  Mill:  p  |INi  i  ll-  MOIL  i  A  t 
UIAJ.  |.  I  Mil  J I  IN  AN  Ml  |  |  Hk  f  (II.  ||  (IMI<  Al  I  l  ’  T  F  ■  I  .•  | 

I  AKTl-im.lAKr  AI'IP.'F  I  Al-  1H  PRf  SSUM  '  Of I  '  UIIN1 

'oil  *1  ivitju-  1  i.  <=•«».  f  i  !  t --I  .»om-  ov^r  t\,*«...  | 

I  MAO  I'ASI  it  P  III-  M  I  HP  Al  I  I  MAO  I  A  i  • 

I  l  I.  n  I.-  /ONE  Mil  I  |\  Nl  S'  •  A!  !  Nil  '  il  HI  l  I 
AN  01  I.  M|  IMP  RMAI.  I  U  [t  l  JON.  !  P  P  I-  /i  INI . 
mmhisivi  sipcnhjh  Ml  I  JLFIp  ,-MMF. 

EMIT  WE  I  MM  Ml  I  fin  K  /ONI  OA !  UP  AT  Qi  P  ((puy  i.:  ■ 

AMI  I  ME:  j'f\f  •/IlJIVf.  C(I|  n  I  r  1 1  MI  Fill.  1  II  MM  70NI 

‘JAM  n-Ml'TlMN  AN  Ml  I  Pip  iiill|HM(<  Of  F  I'.'I  ■  !  IUM  ‘IIN 

capthuuam  Ai  iioi  i-f-m  shupi  i  ijffi  run  i  11  o  ».■  .-mni 

'>nil  f«  '’T>.  -,M  L,,C.  .  I  r>t«*  Yuic\  'ill  I  t.f 

:,‘Af‘  1  A* if  NIJMPl  1\*  -  '  P.  M|/  1  |  PF,  Al  l  !  110(1  CAM 

AMMIJ  nr  INTI  kNAI  Hp  I  f '  T  I  I.IN  -  Mill  l  At  I  !•• 

I.MHE".  r  Ml  ‘ '  TIM  NOTH  (i|  >M  |  |  I  AVI  P  A 
1 'N  1  r  IJI  I  (.Mr  ML  MM  (I  f  AVI  Iv  A.  1  .A  fl  IPA  I  H '  HI  !  HU  y  1 

‘  -o  i  1  t.i'/.p.-  r  !  i  H  •  h..<|  M||  I  -  i i j ,  ■ 

I  MAI'  HAM  NMtfOFH  M  P">  up  O  I  i  *|.  AM  iuAH  MV.!  ,* 
ANHI.I  Mf  INHlONAt  F  P  I  0  T  |  1 1 N  '.1.01  'Aril'  • 

1  "Hr.lVL  ' >  Tl  Nil  rn  Mf  ,()))  LAM  k 

IJNH  Ull  tMIT  Ml  O' ip.  I  AYI  K‘  HSAMlpAMIi  II  Pliny  u’ 


')Oi  I  -i'lrf  or  «•-  I  i  •  i  Hit  orofli?  -S,  F'l-iv-M  n-n 
I  V  AO  A  1  I  ON  !</)!  I  f  >M  I  x'M-.A  U*  I  !'  M  '  I'.VII  .  Il'F.  1  m  'A 
i;  xf  AOAI  1  ON  S  I  Ml  Ml  :F  ! 


l  X  I  S  i 

dptlOMfi 

SI  «r  '  I  Ml  -f  «l  f  f » n F ■ 

i  i  . 

;s  : 

i  Ti 

"  •  !  ' 1 1 

i  x  p  .  | 

1  Af  >1  . 

pp 

IM  HI 

n-MM  i  i 

P  . 

'  .u 

■  t  i 

'L 

-  1PI 

i  I0P  l 

PFSfANf 

I  1 

|MlM  1 

I  r  ’  -U  Ml 

P 

r  s' 

.  1  • 

•  mi 

1  f((  . 

1  X  1  S  ] 

HivAOl  PI  PI 

f  tl  v 

MNI'TI-  1(0- 

•I' 

OHM-  | 

tN!  . 

'■II  M  T 

1  O'-l 

l  API  - 

111- 

•  c.ii  n 

1  !  'MM  1  1 

f  '  . 

1  Ll 

•  Ml 

F  i 

';!!•!  ’ 

MOP  1  i 

If  I'M  AN1 

1  Fl-'Hfl  I 

i  r- .hu  to 

1  1 

!  S' 

■H  < 

: !  II  1 

■|  S  I  PI 

lx  1  s  1 

\  OPOMNIi  ' 

- 1  in 

SLM!  • 

1  PI  Yf  IN  (I 

f  1 

T  ' 

-1  1  < 

Ml  | 

l  SUM 
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SUMMARY  OK  DATA  LIST  CONTENTS  (Continued): 


t  a  Da  t  a 


Item 

l'n  its 

— 

So  1  l 

1  r 

CAf  *H 

1  OAP  1 

1  •  HU 

\  him 

I.I  1  V  i 

if.; 

1  'v'  XI  1 

PI  HI  E 

Soil  1 

1  i 

1  AMI 

1  OAM  f 

t  Pi  (14 

1  Hi  M 

1  I.I  i 

if  .  1 

l'.' 

Si  mm; 

'•'.111 

I  nil] 

Hni.'t  / 

ir 

I'v'  XH 

*.l  Hi  -i 

WPS? 

i  mu 

WIDTH 

ns  < 

!  V  XH 

'.1  nif 

Dt*f  in  it  ion 


Mi.'f.l.  v.  «v  ••  ■>  Mu-  *  n»=* 

!  AMI  IHiMi  f  .v>l  NUMM.l-’  ’  !  I  nls  0  ‘  mi  *M  i  ‘  l1'*-1''  ' 

l  :1M|  l  |  i  •j  \)\  \y\\  it  t  »| '  V .  I  M  EXMNUVP  mnUP  H  UtUll 

|m  <m  ' ;  i .  *  if  *  i  nr  shin  am  m  suit  t  ayi  k  =»vm-  tn*  i 


i n  for  <  md 

•  >  E  i  >  t-?  1  i  n 

E  Eu=*  E>.}« 

:  ....  '.|.|h 

LO 

1 .  At  1 1 

INTI  fjl.k-  1  J 

F  rmm  mi 

TMWAMi 

M  ii  i  ■ 

T 

A  I 

lmh 

1  ATI  1 

1  AYI  Is  NM  . 

!  :MIMI.ks 

?  n  A  *:  i 

in.-  asm 

U  1 

H'  TLF-T 

MJVI 

SU  IN  II. 

I.-I  |NI  IN 

me  i  a i 

1  Ml  l<  A 

’  I  ' 

il  ■'.! 

lmf 

1  ACM 

1  AYI  NM  • 

I  •  i  ii  i  r  i  .  i 

;  MAX  1 

MR  ASM 

HH 

HULFF 

SN'  /F 

SO  IN  ri. 

RI  INF  IN 

P M  MUM 

1  AM  Ml 

HA¬ 

.1  '  ' 

1C*  'i  nfr«  mu 

'•  t.<  •  1  i  .1  p  r \  i  • 

.»!)»•  •  t-  • 

MAX PAH 

ni  in(<i< 

AS  IN  RI  INF 

PAS  NUivUU  (. 

;  ^11 

.  I  I.  Ik' 

IM 

(Wll  ■ 

.1  ’  Art  1  N 

1  Nil  I 

MINI  Ml  IN  S'  1  E: 

.Ms  SI 'AC  INI 

i  PI  I  Ul  l 

N  PAI.S 

1  N 

A  i 

I'Pinlurf  i  M'j 

•.  t  •  1  it) 

i  h. •  i  . - 

f 

ASH  k 

Ml*  n 

SU  IN  '  1  (. 

! <\.  INI  IN 

M  Y 

li’o  tiil'ori  » > , n 

t  f  •  •  1  i  - 1 

n...  «.». 

■  m 

l.ni 

1  AMI 

1  N  Tl  i.|  1.*  1  T 

PE  1  MU  Nil 

•  i  n  • .  1 1 

M.  N 

!  A! 

!  •  U 

A'  Ml  Si 

•  .U-  /» 

•  >n  in  v  i 

1 .1  |  NI  1  N 

l  OF  S|M  i  ,m  i 

i  i|  • 

!  1 

1  AYI  U 

1  Ai  1  1 

1  AYI-  R  NI  1 

1  I  il  l  II  .(• 

MA>  c  i  il 

.  .  M 

•  1 

.V  .  H  •  .1 1 

•  r  i 

so  in  /  II. 

I-'I  i  (N 

I  IE  1  I  c 

1  (>|  i  A 1  1 

Ml 

•  )».. 

!•:• -f.nrl  I'M.:. 

S  S-StuT  1 

•  •  ■  v  r  ■  <■  ■ 

...»  I 

i  i  •  iKa  in  i«t it  .r .  i  n<  .  i  ram  i  in  .  •  >  i  "i  ■  -h  ■ 
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CHAPTER  13:  GRAPHICS  DLSPLAY  OF  DATA  AND  RESULTS 


13-1  GENERAL .  Module  FA  has  the  capability  of  displaying  the  input 
data  and  computed  appl ied  and  reactive  pressures  in  graphical 
form  on  a  Tektronix  4014  graphics  display  terminal.  Output  examples  are 
shown  later  in  this  Chapter.  The  program  may  be  run  without  graphics, 
on  any  kind  of  terminal. 

13-2  EQUIPMENT  VARIATION  EFFECTS.  The  nongraphics  portion  of  the 
time-sharing  terminal  printout  from  the  program  does  not  keep 
track  of  how  much  has  been  printed  on  a  page.  It  keeps  on  printing  line 
after  line  in  typical  paper  copy  fashion.  Allowing  for  this  makes  the 
following  alternate  procedure  necessary,  depending  on  which  type  of 
Tektronix  terminal  is  available. 

13-2-1  Tektronix  4014  terminal  with  option  40-41  installed.  Use  these 
switch  settings: 

a.  OFF  key  to  setting  1. 

b.  AUTO  PRINT  key  to  the  left,  for  automatic  printing  of  each 
page. 

The  screen  will  automatically  be  printed,  then  cleared  for  the  next  page 
as  the  printout  continues  with  nothing  lost.  Use  the  program  in  the 
usual  way,  getting  a  stack  of  paper  copies  in  the  hard  copy  unit  hopper. 
Answer  the  question  at  the  end  of  module  FA 

ENTER  1  TO  SEE  PLOTS  OF  THE  DATA  AND  ANALYSES 

(NOTE:  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD.) 

OR  0  TO  OMIT  THE  PLOTS 

? 


A 


r; 


j 


with  a  1.  A  hard  copy  will  automatically  be  taken.  The  screen  will  be 
erased  and  execution  will  proceed  as  described  in  paragraph  13-3. 

13-2-2  Tektronix  4014  terminal  without  the__40-_41  op  turn  in_s  tailed.  Use 
a  regular  paper  copy  printing  terminal  such  as  Teletype,  Texas 
Instruments  Silent  700,  DECWR1TER,  etc.,  and  answer  the  question  at  the  J 

end  of  module  FA  with  a  zero.  When  module  FA  is  complete,  either  stop 
the  program  run  with  the  END  command  or  let  the  terminal  sit  waiting,  for 
the  next  command  while  you  move  to  a  Tektronix  4014  terminal.  Start  the 

program  running  on  the  4014  and  restore  (REST  command  in  Lite  program  |j 

starting  sequence)  from  the  UPDATE  file  from  the  printing  terminal  pro-  L 

gram  run.  Note  that  this;  will  not  interfere  with  the  program  still  run-  j 

ning  on  Lite  printing  terminal  provided  that  it  is  waiting  lor  a  command.  j 

Then  RUN  module  GA,  ignoring  the  printout  until  the  question  appears.  1 

Answer  it  with  a  1  and  proceed  to  paragraph  1  3-3.  This  process  nuv  he  i| 

repeated  each  Lime  the  UPDATE  file  is  reset  in  the  run  in  the  printing  !' 

terminal  using  the  REST  command  as  described  above.  ji 


13-2-3  No  Tektronix  4014  terminal  available.  Plots  are  not  possible. 

13-3  DISPLAY  OPTIONS.  After  the  user  responds  to  the  first  question 

with  a  1,  the  screen  is  erased  and  the  following  is  written: 


NOTE  ---  A  BELL  WILL  RING  AT  SELECTED  TIMES 
TO  ALLOW  YOU  TO  MAKE  A  HARDCOPY  IF 
YOU  SO  DESIRE.  TO  RESUME  EXECUTION 
SIMPLY  ENTER  A  CARRIAGE  RETURN 

ENTER  I  TO  PLOT  INPUT  DATA 

1  TO  PLOT  FORCES  AND  MOMENTS 
*  TO  TERMINATE  GRAPHICS 


13-4  INPUT  DATA.  Responding  to  the  above  question  with  a  1  starts 
the  input  plotting  portion  of  the  code.  The  active  load  cases 
will  be  printed.  The  user  must  then  enter  the  number  of  the  load  case 
he  wants  plotted:* 

ACTIVE  LOAD  CASES 


1 

2 

ENTER  DESIRED  ACTIVE  LOAD  CASE 
OR  AN  *  TO  RETURN 

7 


L 3-4-1  If  the  user  responds  with  a  load  ease  not  available,  the  follow¬ 
ing  message  is  written: 

LOAD  CASE  SELECTION  NOT  ACTIVE 

The  load  case  question  is  then  repeated.  If  the  user  enters  an  *,  the 
input  graphics  portion  of  the  code  is  terminated. 

13-4-2  If  the  user  responds  with  a  load  case  number  that  has  been 

processed,  the  screen  is  erased  and  the  following  pictures  are 

output : 


*  NOT  j  ; : 


if  there  is  only  one  load  case,  the  question  will 


be  sk i pped . 


I  5-2 


TEST  DATA  FILE  'XIIITTT  TAKEH  FRO*  CRITERIA  DOCUKENT  Ex.  A  LOAD  CASE 


CMTE4IA 


vraine  wot u  nzw i  .uiitn.  nu  mm  im 
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TEST  DATA  FILE  'XI1ITM'  TAKEN  FROM  CRITERIA  DOCUNEHT  Ex.  N  LOAD  CASE 


b.  Surcharges  and  direct  loads.  If  any  loads  have  been  applied 
to  the  structure  or  the  top  soil  layer,  the  following  graphs 
are  output : 


i  i 

i  i 


m 

Hi 

•  •  <1  •  • 

jjjiiii 

M*sss? 

UK 

UUiii 
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13-4-3  The  user  is  then  given  the  opportunity  to  plot  the  input  for 
another  load  case: 

ENTER  1  TO  PLOT  ANOTHER  LOAD  CASE 
0  TO  CONTINUE 

? 

Responding  with  a  1  returns  the  user  to  the  question  in  paragraph  13-4. 
A  response  of  0  terminates  the  input  plotting  section  of  the  code  and 
returns  the  user  to  the  question  in  paragraph  13-3. 

13-5  COMPUTED  MEMBER  FORCES  AND  MOMENTS 


13-5-1  If  the  user  responds  with  a  2  to  the  question  in  paragraph  13-3, 
the  output  portion  of  TWDA  is  invoked.  The  available  load  case 
numbers  are  output  and  the  user  is  given  the  opportunity  to  select  a 
load  case  to  be  processed:* 

ACTIVE  LOAD  CASES 


1 

2 

ENTER  DESIRED  ACTIVE  LOAD  CASE 
OR  AN  *  TO  RETURN 

? 

If  the  user  selects  a  load  case  other  than  the  ones  output,  the  follow¬ 
ing  is  output: 

LOAD  CASE  SELECTION  NOT  ACTIVE 


The  load  case  question  is  then  repeated.  If  the  user  enters  an  *,  the 
output  graphics  portion  of  the  code  is  terminated. 

13-5-2  Once  a  correct  load  case  has  been  selected,  the  user  must  then 
choose  which  member  of  the  wall  he  wants  output  displayed  for: 


ENTER  MEMBER  NUMBER 
STEM  ---  1 
TOE  ---  2 
KEY  ---  3 
HEEL  ---  4 
*  ---  RETURN 


*  NOTE:  If  there  is  only  one  load  case,  the  question  will  be  skipped. 
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If  the  user  responds  with  any  number  other  than  1  _<  n  <_  4 ,  the  following 
is  output  and  the  user  is  given  another  chance  to  input  a  member  number: 

THE  'TOE'  IS  NOT  DEFINED  FOR  THIS  GEOMETRY 

Tile  user  is  then  given  the  opportunity  to  select  another  member  or 
return: 

ENTER  I  TO  PLOT  ANOTHER  MEMBER 
0  TO  CONTINUE 

? 


A  response  of  1  returns  the  user  to  the  question  in  paragraph  13-5-2.  A 
response  of  0  returns  the  user  to  the  load  case  selection  question  in 
paragraph  13-5-1.  Any  other  response  repeats  the  question.  The  user 
must  enter  either  0  or  1. 

13-5-3  If  the  selection  of  a  member  (paragraph  13-5-2)  is  successful, 
the  screen  is  erased  and  the  plot  selection  is  displayed  to  the 


ENTER  PLOT  SELECTION 
TYPE  1  ---  AXIAL  FORCE 

2  ---  SHEAR  FORCE 

3  —  MOMENT 

4  —  ALL  PLOTS 
*  ---  RETURN 
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a.  A  response  of  1  pives  the  user  a  pjot  of  axial  forte  versa 
elevation  for  the  member  se lee tod.  An  example  of  this  is 
1 o  1  lows : 


fLOOCNJAU  EXAflPLE  1  (AMALVSIS/BASIC  UAU.) 


LOAD  CASE  1 


ST 


b.  A  response  of  2  gives  the  user  a  plot  of  shear  force  versus 
elevation  for  the  member  selected.  An  example  of  this  plot 
is  below: 


FLOODUALL  EXAPIALE  1  ( AMALVSIS/IAS1C  Unit )  LOAD  CASE  l  STEA 
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c 


A  response  of  3  allows  the  user  to  display  moment  versus 
elevation  for  the  member  selected.  An  example  of  this  is 
as  follows: 


FIOODUAU.  EXAHPLE  1  ( AMAtVSIS/IASIC  UALL ) 


LOAD  CASE  I  STEH 
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It  the  user  responds  with  4,  all  of  the  preceding  plots  will  be  displayed 
sequentially  with  a  pause  between  eaeli  one. 

13-5-4  If  the  user  responds  with  an  *,  the  member  selection  portion  ot 
the  output  graphics  routine  is  again  invoked: 

ENTER  1  TO  PLOT  ANOTHER  MEMBER 
0  TO  CONTINUE 

? 


A  response  of  1  allows  the  user  to  select  another  member  for  plotting 
(.paragraph  13-5-2).  A  response  of  0  returns  the  user  to  the  load  case 
level  of  selection. 

ENTER  1  TO  PLOT  ANOTHER  LOAD  CASE 
0  TO  CONTINUE 

? 


A  response  of  1  allows  the  user  to  select  another  load  case  to  hi'  dis¬ 
played  (paragraph  13-5-1).  A  response  of  0  returns  the  user  to  input- 
output  selection  (paragraph  13-3). 

13-b  TERMINATION.  Referring  to  the  question  in  paragraph  13-1,  a 
response  of  an  *  terminates  the  graphics  portion  ot'  TLUA. 
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Data  Preparation. 

The  data  file  begins  with  four  lines  of  data  which. 

(1)  initiates  the  data  for  a  new  run. 

(2)  designates  that  there  will  be  two  load  cases. 

(3)  designates  the  wall  as  a  floodwall. 

(4)  designates  the  wall  as  a  hydraulic  structure. 


50  IN IT 
60  2 
70  F 
SO  H 

The  fifth  data  line  is  optional  and  it  will  cause  the  message 
"Floodwall  Example  3  t Design/Complex  Wall)"  to  be  printed  in 
the  output. 

90  NAME  FLOODWALL  EXAMPLE  3  (DESIGN/COMPLEX  WALL) 

The  next  five  data  lines  describe  the  wall  concrete  geometry. 
Stem  Lists. 


WLD  ETS  TW2  STK  HEELW  TSTB  TMINB 

100  WLD  60  C  0.33  C  C  18 

LIST  WLD 

ETS  -  Elevation  of  top  of  stem  in  feet  . 

T'.V2 - Width  of  entire  toe  in  feet. 

STR - Stem  ratio. 

HEELW - Width  of  heel  in  feet. 

TSTB - Stem  thickness  at  base  in  inches. 

TMINB - Minimum  allowable  base  slab  in  inches. 

WLDS  TMINS  TSB  HSTPH  HSTPB  HSBPB 

110  WLDS  18  0.5  C  0  C 

LIST  WLDS 

TMINS  -  Minimum  allowable  stem  thickness  in  inches. 

TSB  -  Stem  toe-side  batter,  inches  horizontal 

per  foot  vertical. 

HSTPH - Stem  heel  side  top  panel  height  in  feet  . 

HSTPB - Stem  heel  side  top  panel  batter,  inches 

horizontal  per  foot  vertical. 

HSBPB - Stem  heel  side  bottom  panel  batter, 

inches  horizontal  per  foot  vertical. 
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Base  Lists. 


WLDB  B'Vl  BW2  ESI  BS2 

120  WLDB  25  4C  0.167  0.167 

LIST  WLDB 

BWl - Minimum  trial  value  for  base  width  in  feet  . 

BW2 - Maximum  trial  value  for  base  width  in  feet. 

BS1  -  Minimum  trial  base  bottom  slooe  ratio, 

BS1  vertical  to  1.0  horizontal,  BS3  *  0 
for  horizontal. 

BS2  -  Maximum  trial  base  bottom  slope  ratio, 

BS2  vertical  to  1.0  horizontal. 

WLDT  BTE11  BTE12  TOEHT  TW1 

130  WLDT  20  30  DO 

LIST  WLDT 

BTE11  -  Lowest  trial  value  of  elevation  of  bottom 

of  toe  at  end. 

BTE12  -  Highest  trial  value  of  elevation  of  bottom 

of  toe  at  end. 

TOEHT - Toe  thickness  at  end  in  inches,  default  =  TMINB . 

WLDK  KFLAG  BKTF  DKEY1  DKEY2 

140  WLDK  0  D  5  5 

LIST  '.VLD'K 

KFLAG - 0  if  key  is  at  end  of  heel;  1  if  key  is 

under  stem. 

BKTF - Key  toe  side  face  batter,  1.0  horizontal 

to  BKTF  vertical,  default =3.0. 

DKEY1  - Minimum  trial  value  for  key  length  in  feet. 

DKEY2 - Maximum  trial  value  for  key  length  in  feet. 


The  next  seven  data  lines  describe  the  soil  geometry  and 
properties . 

First  describe  the  original  soil  before  the  wall  is  constructed. 

Describe  original  ground  surface  and  excavation  limits. 

SSEE  EXW  ESS  HSS5T  ELTS5T  DTS5T  ELTS5V.'  ELTS5H 

DTS5H  HSS5H 

150  SSEE  D  D  100  35  0  35  35 

0  100 
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LIST  SSEE 


EXW - Extra  Width  of  excavation  at  each  side  for 

construction  m  feet.  Default  -2.0. 

ESS - Excavation  side  slope.  1.0  vertical  to  ESS 

horizontal.  Default  -1.0. 

HSS5T  -  Existing  ground  slope  beyond  ELTSST  (toe 

side),  1.0  vertical  to  HSS5T  horizontal. 
Level  -  100. 

ELTS5T  -  Elevation  of  existing  ground  at  a  distance 

of  DTS5T  from  the  basic  working  line. 

DTS5T  -  Horizontal  distance  from  basic  working 

point  to  ELTS5T.  toward  toe  in  feet. 

ELTS5W  -  Elevation  of  existing  ground  directly 

under  basic  working  point . 

ELTS5H  -  Elevation  of  existing  ground  at  a  distance 

of  ELTS5H  from  the  basic  working  point 
toward  the  heel. 

DTS5H - Horizontal  distance  in  feet  from  the  basic 

working  point  to  ELTS5H .  toward  the  heel. 

HSS5H - Existing  ground  side  slope  key  and  ELTS5H 

(heel  side).  1.0  vertical  to  HSS5H  hori¬ 
zontal.  100.0  if  level. 


Original  Soil  Properties. 

SPE3  PHIS  COHS  GAMAS 3  PHI  S3  ADHS3  ABP3TN  ABP3BN 

A3P3TW  ABP3BK  ELBS3 

160  SPE3  20  600  120  20  600  2150  5150 

3150  6150  0 

LIST  SPE3 

PHI3  -  Soil  angle  of  internal  friction  in  degrees 

C0K3 - Soil  cohesive  strength,  psf. 

GAMAS3  -  Soil  unit  weight  including  water  if  sub¬ 

merged,  psf. 

PHIS3  -  Angle  of  sliding  friction  between  soil  and 

concrete  in  degrees. 

ADHS3  -  Adhesive  strength  between  soil  and  concrete. 

psf . 

ABP3TN  -  Allowable  gross  bearing  pressure  under  a 

base  BW1  feet  wide  at  top  of  soil  zone 
oPE3 .  psf. 

ABP3BN  -  Allowable  gross  bearing  pressure  under  a 

base  BK1  feet  wide  at  elevation  ELBS3 .  psf 

ABP3TW  -  Allowable  gross  bearing  pressure  under  a 

base  BW2  feet  wide  at  top  of  soil  zone 
SPE3,  psf. 

ABP3BW  -  Allowable  gross  bearing  pressure  under  a 

base  BK2  feet  wide  at  elevation  EKBS3 ,  psf 

ELBS3  - Elevation  used  as  a  base  for  AEF3BS  and 

AEP3BK.  Must  be  below  all  concrete. 
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SPE4  ELTS3  PHI4  C0K4  G  AMAS4  PHIS4  ADHS4  ABP4TN 

ABP45N'  ABP4TW  ABP4BV,' 

1T0  SPE4  25  15  400  125  15  400  1500 

2500  2150  3150 

LIST  SPE4 

ELTS3 - Elevation  of  top  of  layer  SPE3 . 

PHI4  -  Soil  angle  of  internal  friction  in  degrees. 

C0H4 - Soil  cohesive  strength,  psf. 

GAMAS4  -  Soil  unit  weight  including  water  if  sub¬ 

merged,  psf. 

PHIS4  -  Angle  of  sliding  friction  between  soil  and 

concrete  in  degrees. 

ADHS4  -  Adhesive  strength  between  soil  and  concrete. 

psf . 

ABP4T.V - Allowable  gross  bearing  pressure  under  a 

ba'se  8W1  feet  wide  at  the  top  of  SPE4  ,  psf  . 

ABP4BN  - -  Allowable  gross  bearing  pressure  under  a 

base  BW1  feet  wide  at  the  bottom  of  SPZ * .  ps 

ABP4TK - - - Allowable  gross  bearing  pressure  under  a 

base  8W2  feet  wide  at  the  top  of  SPE4  .  psf. 

AEP4BW  -  Allowable  gross  bearing  pressure  under  a 

base  BW2  feet  wide  at  the  bottom  of  SPE4  .  ps 


Describe  the  final  soil  after  the  wall  is  constructed. 
Final  Soil  Surface. 

SSKC  LC  ESHVi  HS3 


180  SSHC  0  35  100 

LIST  SSKC 

LC - Load  case  number  for  remainder  of  items  it. 

list.  0  for  all  load  cases. 

ESKtV - Elevation  of  backfill  earth  cover  over  the 

heel  where  it  passes  directly  underneath 
the  basic  working  point. 

HS3 - Slope  of  backfill  earth  cover  over  the  toe 

1.0  vertical  to  HS3  horizontal,  Level  =100.0 

SST  LC  ESTW  SST 

190  SST  0  35  100 

LIST  SST 

LC - Load  case  number  for  remainder  of  items  ir. 

list.  0  for  all  load  cases. 

ESTVi - Elevation  of  backfill  earth  cover  over  the 

toe  where  it  passes  directly  underneath 
the  basic  working  point  . 

SST - Slope  of  backfill  earth  cover  over  the  toe. 

1.0  vertical  to  SST  horizontal.  Level  =  100.0 
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Backfill  Soil  Over  the  Heel. 


S  PH 1  LC  PH  II  COH1  GAMAS 1  RKA1  DELTA 1  RKAE1  HCMIN 

200  SPH1  0  20  600  125  C  0  0  0 

LIST  SPH1 

LC - Load  case  number  for  remainder  of  items  in 

list.  0  for  all  load  cases. 

PHI1  -  Angle  of  internal  friction  in  degrees. 

C0K1  - Cohesive  strength  in  psf . 

GAMAS1  -  Unit  weight  of  soil  including  weight  of 

water  if  submerged  in  psf. 

RKA1  -  Active  earth  pressure  coefficient.  Will  be 

ignored  if  IFWOC  »  1 . 0 . 

DELTA1  -  Wall  friction  angle  for  pressures  on  face 

of  stem. 

RKAE1  -  Monobe-Okabe  earthquake  active  pressure  factor. 

HCMIN - Minimum  allowable  earth  cover  over  the  heel  , 

measured  vertically  in  feet.  Default  value 
follows  EM  1110-2-2501. 

Backfill  Soil  Over  the  Toe. 

SPT7  LC  PH  1 7  C0H7  GAM AS 7 

210  SPT7  0  20  600  125 

LIST  SPT7 

LC - Load  case  number  for  remainaer  of  items  in 

list.  0  for  all  load  cases. 

PKI7  -  Angle  of  internal  friction  in  degrees. 

C0H7  - Cohesive  strength  in  psf. 

GAMAS7  -  Unit  weight  of  soil  including  weight  of 

water  if  submerged  in  psf. 

The  next  two  data  lines  describe  the  water  elevations  and 

design  seepage  conditions  to  be  used  for  the  two  design 

loading  conditions. 

SEEP  LC  ELWT  ELWH  HGSW  ISLC  I  SET  KRACK 

220  SEEP  1  35  60  0  1  1  1 

230  SEEP  2  35  57  0  1  1  1 

LIST  SEE? 

LC  - Load  case  number  for  remainder  of  items  in 

list.  0  for  all  load  cases. 

ELWT - Elevation  of  water  over  the  toe. 

ELWH - Elevation  of  water  over  the  heel. 

HGSW  -  Soils  weight  change  due  to  hydraulic  gradient. 
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ISLC - 1  if  each  load  case  is  to  determine  its  owd 

seepage  pressure,  2  if  first  load  case  number 
in  list  CASE  is  to  determine  seepage  pressure 
for  all  cases. 

ISET - 1  for  line  of  creep  calculations  as  described 

in  E11  1110-2-2501.  2  4,  see  user  reference 

manual  for  description. 

KRACK - 1  is  to  have  a  vertical  crack  in  the  earth 

cover  over  the  heel.  2  is  to  have  no  crack 
over  the  heel. 


No  data  lists  are  needed  for  concrete  design  parameters  if 
default  values  specified  in  program  are  to  be  used.  See  user 
reference  manual  for  default  values  and  for  lists  to  input 
values  different  from  default  values. 

The  next  data  line  is  optional  and  it  will  update  the  update 
file  (FWUEX3)  after  trfae  data  is  read  from  the  command  data 
file  (F',fIEX2).  This  is  desirable  so  that  the  program  may  be 
restarted  from  the  update  file. 

240  UPDATE 

The  next  data  list  will  return  control  to  the  time-share- 
terminal  keyboard  after  the  data  is  read  from  the  command 
data  file  (FWIEX3). 

250  KEY 

End  of  data  preparation. 
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if  Mr'  Ml  M  Hi  |  UHA*lv 


I  'P-’Ml.i-. »Y  i  ItJlin  >  1  X  I  ICO  O.V 

I  M.  il  !  I'!  SI  ON.ANAI  YSI  M 

I : !  I  I  .0  Mi  M  •  MO 

■  II  M  I'M  i'M  i  IJ I  III  •’  I  Oh-  A  N’t  III  I  I  • ' 

inilh  M.  I'MI!  I  ll  J  NAMI  rilAIV  MAX ) 


I  III'  K.  I  Ml-  |  Mil, 

I  mi  I  MAMI  in  Hf  UMID  ON  KLF'URT  KII..E  IDE:' NT  CARDr  t  ? 

■  t\  J  .  •  IM  I  II  A 

ii-Miiv  nun-  maemn  aitouni  numrlr 

-IVBBBSd 

1  Nil  k  NA Ml  Ml  COMMAND-- DATA  Mir  OR 

I  Nil  1 '  -*i  CAl'klAW  RE  7  URN  IF  COMMANDS  ARE.  TO  F«T  T  NT  ERE 

’’I  \!:DA  I  A 

i  Kiiri  sMi  mi;  da i  a  i  ti  e  . . , 

1  HI  DA  IIMII  Rl  Mf  T 


niMMAilD 
•  kl  IM  I  ! i 


i  di  i;  i  m  nnDiii  i  i  it 


I!  D  fl 

III  I  RMMRnM  WAS  IINADII  HI  DESIGN  WAI..I  WITHIN 

MU  III!  DI  s  |ON  |  |  M  I  f  S  MPl  r  it  IE T» 

I  I  u 

HID  AM  AHAIYSIS  oi  Till  I  AM  I  TRY  AT  A  HE  Ml  ON 

in  niiHiN  fi’i  <>m:iufn  limit?;  f  oil  hum: 

I  I  B 


DA:  '  i*l  i  I  II  1  1 1 II* : 
DAI  A  I  '  i  VI  |  SI 
I  I  I  M  I’M  \ 

HAMI  ' 1  Al  1 1| 


D!  )  Ml  I  N  nil  1  I  M  I  r  ?■; 


I  IUM  U  Ill  I  I  I 


DI 


I  I  I 
I  ') 
P 

fi!  ! 


ill'.'  Ml  |M 
DASf  Vflifll 
I '  f  i  •  I  'I  •  M  I  - 
I  i  .  I  1  M:  IM 


CHAR.  MAX. 

D  INTERACT IYELY 


SCI  If!  flip? 

i  i  (in  m  i  m  i  hp 

•*  ")'•!.  i "  i  ;mu- 
M  i  I'M  I'n  ,1 
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III!  1 

.1  Bill 

I  AN  1 

RA  MU 

A  .  .Y..S  • 

1  OK 

1  OAR  l  A'*l 

IMF  1 

:i  SI  II 

1  AN  I 

KAMO 

0 . HB23 » 

1  UR 

1  OAR  CASE 

i  ?na/  f  ,v  i  iik  or  srti'  i  ?/  aoajnbi  r»i  iimno  for  i  o  aii  caul  i 

RY  A»  I  OMARI  I  S  I  Rt  Nli  I  H  Ml  I  HIIH 

•  i  i  si.'i  '  ianihi  '  ianitm/f  u 


I  I NAI  |  r.r  MIR’  01  SAIFIY  CHAINS!  01.  I  III  NO  ?.'Mr  FOR  I  OAH  CAUL  2 

ii  f  fv  i  owari  f  f;  r ici  Wiiii  fii  riiou 

I  r/llW  .M  T  ANI  HJ  '  '  TANI  H  1 /I  B 

uii  ai  i  owari  i  raui  ikfuburf  IS  LE  SS  THAN  THE  AC  THAI..  for  LOAD  CAST  1. 

I  HR:  mi  It  A: 'I  COORD) NATES  X  14.94  Y  20.00*  THL  ARB  01  IJ  T I  UAI..UE  OF: 
Mil  Al  I  OMARI  I  Rl  AR I NO  PRESSURE  3102.63  ( I.RS/UO  .FT) 

Mil  Al!  1 1 IAI  Rl  AK  I  NIT  I  KFSUURF  !H01 .  oA  (IBS/SQ.FT) 


I  1 1 1 A I  I 'ONl  Rl  Tl  001  OMI  29  2.00  ( CU  FT  /  U)>  FOR  LOAD  CASE  I 


l  M I  Tit  i  Oi  #i  |;|  II  001  UMI  292.  SO  (CIJ  FI  /  I.  V  )  r  FOR  LOAD  CASE  2 


Ml  WITH  01  RATI  Fill  NOT  REST:  Tr 

I 

n  urn, mi  i  n  I  ki  si  t 


:l 

1  i  OiViAOR  Ri  1 1  A  I  *1  IASI  INTTRF.D 


r  fiMi  i.’iOn 

•O  til  lo 

i  niiA.vm 

•  I-1  »0  I  R 

ii 

r  ':!  I,  I  ,*  i  Ml  null  I  I  R 

t 


III  iNRo  I  1  AN 

*  1  AT*  1  1.  1 

Mr  R!  01  ON 

MlrlMAl.Y 

A  M  ni  •  1  h 

ini  on: 

n,M  •; 

1  I  0J|  .  ) 

Rl  1 01  1  N 

Till  1  IMI  m: 

1  t  1  M 

ni  . r 

f 1  i‘i  Al 

VAI  Ml 

1  oM|  |- 

III  IT  r 

Ml  •.•III  1  1  AN 

AM  1 

,  i  i. 

..n  | 

(  mi  [:o r  run  hi  mu 

i  nu 

><: ! 

■■  ■  .  ■' 

A  1  Oil'll! 

■ 1  .  *  ■  ■  •  i  '  '  1 1!  I  1  I  I  <  ■  I  1 1  I  !!• '!  I 

1  i  i  :  m.  •  ii  i  '  i  . .  i 
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< 

t  HIT; IN  MODULE  FA 

t 


THE  RESULTANT  RATIO 


0.3430 i  FOR  LOAD  CASE  1 


HIE  RESULTANT  RATIO 


0.3000.  FOR  LOAD  CASE  2 


FINAL  FACTOR  OF  SAFETY  AGAINST  SLIDING  =  l.SO.  FOR  LOAD  CASE  1 

HY  ALLOUADLF  STRENGTH  METHOD 

C  C/ESI2C'  TANPHT '=TANPHI/FS 


FINAL  FACTOR  OF  SAFETY  AGAINST  SLIDING  =  1.91.  FOR  LOAD  CASE  2 

DY  ALLOWABLE  STRENGTH  METHOD 

C '  C/FSF2C '  TANRHI ' -TANRHI /FS 


TOTAL  CONCRETE  VOLUME  =  261.34  (CU  FT  /  LF > .  FOR  LOAD  CASE  1 


TOTAL  CONCRETE  VOLUME  =  261.34  (CU  FT  /  LF).  FOR  LOAD  CASE  2 

ENTER  1  TO  SEE  RLOTS  OF  THE  DATA  AND  ANALYSES 

(MAKE  HARD  COPY  BEFORE  CARRIAGE  RETURN) 

(NOTE:  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD.) 

OR  0  TO  OMIT  THE  PLOTS 

I 

♦  UPDATF  FILE  RESET 

* 


t 

I  COMMAND- DATA  PHASE  ENTERED 

t 

COMMAND 
’’RUN  WD 

» 

»  BEGIN  DATA  CHECK  FOR  MODULE  WD 

t 

COMPLETE  THE  TRIAL  WALL  DESCRIPTION: 

TO  GET  DEFAULT  VALUF  FOR  " IFEM  * »  ANSWER  NEXT  QUESTION  WITH  A  CARRIAGE  RETURN: 

lit  IFEM  IS  NOT  DEFINED.  SO  YOU  MUST 
ENTER  0  TO  USE  LOAD  CASES  AS-IS 

OR  1  TO  ALSO  USE  EM  ALTERNATE  SPECIAL  LOADINGS 

(A  CARRIAGE  RETURN  WILL  INSERT  THIS  DEFAULT 
VALUE  OF  1  ) 

OR  9  for  MORE  INFORMATION 

OR  0  TO  CONTINUE  DATA  CHECK  WITHOUT  COMPUTATIONS 
OR  *  TU  ABORT  I  HI  MODULE 
v 

DEFAULT  VAI  I  IT  Or  1  USED. 
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INTER  rut  l  UAII  CASE  NUMBER  YULI  WANT  TO  DESIGN  f'OR 
OR  A  ZERO  FOR  ALl  LOAD  CASES  IN  DATA  LIST  "CASE" 
OR'  A  *  TO  ABORT  THE  MODULE 

?(> 

t 

I  RF  SIGN  SUMMARY 


Wl.  A 

ETS 

AO. OOOOO 

TWO 

14.13892 

STR 

0.3331511 

HEELW 

23.55008 

UL.AP 

RW 

42,300  00 

PS 

0.1670000 

BASER  (LIST=ULBR> 

0. 

ULAH 

HEEl  TO 
10.00000 

HEELW 

23.55008 

HEEL  T 1 
45.92278 

WL  AK 

KFLAG 

0 

DKEY 

5.000000 

WKEY 

18.00000 

BKTE 

28.15253 

WLAS 

TS  1 1 

10.00000 

HSPPK 

1 . 462572 

T  SB 

0.5000000 

TS1B 

57.49196 

HSTPH  HS1PB 

20.18084  0. 

LILA  7 

PTE  1 

24 . OOOOO 

TOEHT 

18.00000 

TS2 

100.0000 

TUI  TS1 

0.  100.0000 

— 

TMINP 

18.00000 

TMINS 

18.00000 

» 

t  UPDATE  RILE  RESET 

# 


I 

t  COMMAND-DATA  PHASE  ENTERED 

t 

COMMAND 

7r  nd 

INTER  r.  TO  SEND  REPORT  TU  ADPC  TERMINAL 
OR  0  TO  SAVE  IT  AS  A  PERMANENT  FILE 
OR  1  TO  DETACH  (DESTROY)  IT— 

■?r 

ENTER  YOUR  ADP  CENTER  TERMINAL  MACON  STATION  CODE 
7R<> 

SNUMP  »  31  SID 


wuur  update  flit’  for  future  restart  n.iine>J  EXPUPP 
■blur  OK  (release  unheeded  files' 


15|  M  1  UN  12/  2/80 


NOTES  TO  EXPLAIN  SPECIAL  PRINTOUT  THAT  mirhT  BE  IN  THIS  F I L( •• 

THE  VALUE  ".,121«E*1I "  IS  USEO  TO  DENOTE  AN  UNDEFINED  ITF*| 

The  VALUE  1«52E*J1 "  Mf*NS  THAT  THE  DEFAULT  VALUE  »AS  REOUE3TED, 

A  "MEMORY  Fault  at  ..."  MESSAGE  PRORAPlt  MEANS  That  NEEDED  data  is  UNDEFINED, 


END  OF  NOTES, 

COMMAND  EnTeREDi 
INIT 

«•  ALL  DATA  RFSET  FOR  FRESH  START  .* 

COhmano  EnTEREDi 

F 

COMMAND  ENTEREDI 
H 


lS|  6121  ON  12/  2 / R 0 


-ALL  DECLARED  TO  RE  A  HYDRAULIC  FLO00  mALL 


Command  EnTeREDi 

name  EldodmaIL  EXAMPLE  (OESIGN/COMPIEX  MALL! 

COMmano  EnTeREDi 
MLO  60  C  ,il  f  C  IB 

Command  FNTERFOl 
“LOS  l»  ,5  t  d  C 

Command  EnTeREOi 
ML  DR  25  «0  .167  ,167 

COMMAND  ENTeREOi 
MLDT  20  in  D  0 

COMMAND  ENTEREOI 
MlOK  0D55 

command  EnTeRFDI 

SSEE  D  0  100  15  0  15  15  0  tOO 

COMMAND  EnTeREDi 

SPE5  20  600  120  20  600  2150  5150  1150  6150  0 

C0“MAND  ENTeREOI 

SPF«  25  15  «00  125  15  «00  1500  2500  2150  1150 

CO“MANO  ENTfRfDi 
SSHC  0  15  100 
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COm“AmD  ENTF»Er>l 
SST  0  JS  10o 


C0M“4MD  EmTfREP| 

SPH|  0  Jfi  fcfiP  1?S  C  0  0  0 

CO“«4wr>  fNTffifD| 

SPTT  0  ?0  6(1(1  1?S 

CD"«and  ENTfPfni 
SEEP  t  15  6(1  0  1  1  1 

COWHAND  EMTfRFOl 
SEEP  ?  15  57  «  !  1  1 

rO"M**0  E  U  T  F  R  E  D  I 
UPDATE 


«  UPDATE  FILE  BESET 

« 


COMMAND  EnTe«ED| 
kE  y 

CObmaf-d  EnTfBEDi 
BUM  f  D 


Fl'UiD-alI  E<Am>’1*  f(’ESI(.M/rC«P(.F  *  BiLL) 
|5t  flr?5  dm  I  i  /  ?/f\rt 


t 


*  «EG/m  u  a  S  I C  STAMUITy  data  C  hE  C  k 


a 

DEFAULT 

value 

OF 

62.S0QD0 

USED 

FOP 

r.  a  m  a  * 

(LD*0 

CESE 

default 

value 

OF 

isn.nooo 

USE  0 

FQP 

GAMAC 

(LOAD 

CASE 

nf  FAULT 

value 

DF 

i ,  nnnooo 

USE  0 

FOP 

ESS 

(l.  DAD 

C»SE 

DEFAULT 

V  AL  "E 

OF 

? , npnooo 

USED 

FOP 

E  »* 

(LDAP 

C*SE 

OFFAMLT 

VALUE 

OF 

o. 

USED 

f  OP 

UCEXSJ 

(LOAD 

C*SE 

DEFAULT 

VALUE 

OF 

0. 

USED 

F  OR 

UCExsa 

(LOAD 

C*SE 

default 

VALUE 

DF 

0. 

USE  D 

FOR 

DCEXS5 

(LOAD 

CASE 

1 


"f  *  *  I  *U  T 

v*l  1  f 

(»F 

0. 

USED 

FOB 

ucse  si 

fLOAO 

CASE 

1  ) 

nr  F  4ul  t 

v  AHjE 

OF 

El. 

USE  D 

FOB 

UCHES2 

(LOAD 

CASE 

1  ) 

4*ll  T 

v«l  1  E 

OF 

o. 

USED 

FOB 

IJCHE  E  Z 

(i.oao 

CASE 

1  ) 

nf f  aul  t 

VALl  F 

OF 

15. 

USED 

FOR 

ucbest 

fLOAO 

CASE 

1  ) 

OFF  AULT 

VlLui 

OF 

0. 

USE  0 

FOR 

UCBFS6 

(LOAD 

CASE 

t  ) 

OFF  4UI T 

VALUE 

OF 

I . oonooo 

USED 

FOR 

HC*S 

(LOAD 

CASE 

1  ) 

nr  fault 

VALUE 

nr 

l ,  n  o  o  n  pp 

OSEO 

r  OP 

UC  *B 

fl.OAD 

CASE 

t  ) 

OF f *rtT 

v<uf 

OF 

1 . oppopp 

use  o 

FOP 

IJC  »K 

(LOAD 

CASE 

1  ) 

OF  fall  r 

HI  uE 

OF 

2 

use  n 

FOB 

iswnc 

(LOAD 

CASE 

1  > 

Of  F  ault 

v  A\.uf 

nr 

1 

USE  *5 

F  OP 

!  E  SOB 

(LOAD 

C‘SE 

1  ) 

OFF AKL T 

VALUE 

OF 

1 , ppoppp 

USE  0 

F  OB 

CE»» 

(|_OAO 

CASE 

I  ) 

NT'  OF  F  A  i 

'L  T  VALUE 

r  n  o  b  u  * 1  m 

SO  SET  TO 

UNOEFIMf n 

fLOAO 

C‘SE 

1  5 

OFF AUL T 

VALUE 

OF 

i  .sppopp 

USFO 

FOP 

E  s  M  I  M 

fLOAO 

CASE 

1  ) 

Of  F  A  i  JL  T 

value 

OF 

2 

uSEn 

r  OB 

E-SLint 

(L  OAO 

CASE 

1  I 

OFF  A  *11  T 

VALuE 

nr 

2 

USED 

F  OR 

lE»nc 

ft  OAO 

CASE 

2) 

OF  F  a  ul  T 

value 

or 

1 

USE  D 

r  or 

IE  SO" 

f  L.  0  A  0 

CASE 

2) 

Of  F  At-L  T 

value 

OF 

i .poppoo 

usEn 

F  OR 

ce-a 

(LO‘D 

CASE 

?> 

NO  Of  F  A" 

LT  V  A  l 

"F 

f PB  SB"  J  u 

sn  se  i 

TO 

"NOEEi^En 

fLOAO 

CASE 

21 

OfF  ALL  T 

VALUE 

nr 

1 . sppppp 

USE  n 

r  or 

FS"JV- 

f  i.  n  a  0 

C  A  SF 

?) 

Of  F  Al'L  T 

value 

nr 

2 

use  n 

F  OR 

uSLine 

ft  OAO 

CASE 

2) 
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FLOOOwALL  Fxa“PIE  (Of  SIGN/COMPLf  *  WALL) 
1 S I  b 125  on  (?/  ?/80 


*  BEGIN  MonuLE  Ep 


SUHR  FO,  WARNING,  VAR  I  ABLE  ELSPT  UNOE  FINED, 

CHEEP  HAT  to  .ILL  9F  CALCl/LATEO  hIThOUT  SHEET  PILE  CUTOFF, 
SURH  EP,  .APNING,  VARIABLE  CRmIN  UNDEFINED, 

SHEET  PILE.  TIP  ELEVATION  *ILl  NOT  BE  CALCULATED. 


PROGRAM  was  unable  TO  DESIGN  wall  HIThIN 
•  TMEl  PE8IGN  IL I H I TS  SPECIFIED 

AN  ANAl  VS  I S  OF  THE  LAST  TRY  AT  A  DESIGN 
"1  Thjn  THE  SPECIFIED  LIMITS  FDlLOhSi 


BASE  OESCRIPT ION| 


mt* 
nt  m 

LO*£  ST 
f-nsT 

BETHEEN 

the  LI“ITS 

VALUE 

LONER 

UPPER 

DESCRIPTION 

BTEl 

Ha 

9S 

OBEY 

20.00 
ao  .oo 

O'.  16700 
S.00 

20,00 

25.00 

0,16700 

5,00 

SO, 00 
UO. 00 
0.16700 
5.00 

ELEV,  OF  BOTTOM  OF  TOE 
BASE  «!DTH 

BASE  SLOPE,  *  VERT,  TO 
KEY  LENGTH  BELOn  BASE 

*  BEGIN  MOOuLE  Ea 


FLOOO.ALL  E*»MpLE  tOf SIGN/cnHPLEX  M  ALL  1 
|5|21 l«*  UN  (2/  2/50 


•  BEGIN  Part  2  OF  STABILITY  OATA  ChEC* 

* 


Fl.OOOwALL  EXAMPLE  ( OE  S I GN/C (IHPL  E  X  wall  ) 

1S|21 iob  on  12/  ?✓ no 


»  BEGIN  MClOiiL F  FA 

« 

variarlf  r»?  calculated  >  13,33  (b«»stb) 

VARIABLE  HEplw  CALCULATED  Id. 7?  (Kw.Tw?.TSTB) 

variable  HtfLTt  undef,  no  default  requested, 

VARIABLE  HE  f  L  T 1  ASSIGNED  DEFAULT  Tn  PRECLUDE  ABORT, 


COORDINATES  OF  CORNERS  OF  "ALL  CROSS-SECTION 
X-rOOHOINATES  APE  *  TOWARD  w£EL  FRO"  BASIC  WORKING  POINT  (BwPj 

y-coordinates  are  elevations 


PT. 

t 

Y 

DESCRIPTION  OF  POINT 

1 

0. 

60,0000 

RASIC  WORKING  POINT  •  TOE-SIDE  OF  STEH  TOP 

2 

-1 ,N0U? 

21,5000 

ftDTTOH  OF  TOE-SIDE  FACE  OF  STEM 

(AT 

TS  l  J 

3 

-i  .Dim? 

21  .5000 

BFT-EFN  T S 1  AND  TS 2,  ON  TOP  FACE 

OF 

TOE 

u 

•  1 d , R  3T5 

21 ,5000 

TOP  OF  TDEHT  t  AT  OUTER  END  OE  T"2 

s 

-1d.RJ7S 

20.0000 

TnE  END  OF  BASE  ■  AT  ft TE 1 

6 

?l ,7002 

1 3.BB00 

TOP  OF  TOE-SIDE  FACE  OF  KfY 

7 

23.5625 

fl.3200 

BOTTOM  OF  TOE-SIDE  FACE  OF  KEY 

* 

25  , 0  6  ?5 

ft. 3200 

BOTTOM  OF  HEEL-SIDE  FACE  OF  kEY 

9 

25.0625 

13,3200 

TOP  OF  HEEL-SIDE  FACE  OF  KEY 

10 

2 5.0625 

13.3200 

HEEL  ENO  OF  BASE 

1 1 

2B.0T.25 

1U.B200 

TOP  OF  MEELT2  *  TOP  OF  OUTER  END 

nf 

HEEL 

12 

5,3<i53 

20.612ft 

BOTTOM  OF  HEEL-SIDE  face  of  stem 

13 

1 .5000 

U2.0000 

HOTTOH  OF  HEEL-BIOE  TOP  PANEL  OF 

SUN 

1  d 

1,5000 

60,0000 

TOP  OF  HfEL-SIDE  FACE  OF  STEM 

!S»# 

123«E  31 

B , 3200 

bottom  uF  CUTOFF  WALL  UNDER  KEY 

***  note  «M  T.wALI S  over  2R,0  feet  high  HAT  BE  UNECONDHICAl 

WITH  CANTILEVER  STEHS. 


»  HORtEONTAl  NON-SEFPAGE  PRFSSURfS  ARE  7ERD 

*  BECAUSE  YOUR  KRACK  value  OF  I  CANCELS  ACTIVE  EARTH 
»  AND  RFCAUSE  PRESSURES  M  AND/OR  >g  (DATA  LIST  SCwH) 

*  are  undefined,  zero,  or  negative. 


THE  E  OLLn* I nG  table  INCLUDES  w*LL  AND  S0!l*»ATER  "ASS  ABOVE  BASE,  AND 
The  EORCFS  ACTING  on  IT,  fxffPT  Tut  HORIZONTAL  SEEPAGE  AND  UPLIFT 
A  R  F  NOT  I  NCI  ODE  o  here,  "ACTIVE  e«R7h"  JNCIIIDES  The  w  A  T  F  R  PRESSURE 

IF  A  C“‘CK  tS  assumed  In  The  earth  rovEH  OVER  ? Hf  END  of  the  hEEL, 
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■MiimiMUMa MUMMflriil 


i  "6  ■ 

v  F  *«  T  I  r  A  L 

A  ■  Ur  A 

■.  *  /  *  L  T  r  F 

! 

n('Q  1  /P>.  T  A  L 

F  r '  W  C  F 

L«/Sl  ICF 

LH-r  T/SL  let 

-  41  L 

U  1  *  »  - .  M 

n , 

M  fcluR.  1  7 

AC  T  I  •  *■  ‘IW’m 

-\ 

• 

r'  # 

0. 

S  ~  t  L  ♦  -  *  T?  *3 

i  vm.h'J 

n , 

?<JB6SfcJ,<>5 

*  Q  (  m  4  Q  ,-  (.  % 

* , 

n  , 

p  T  «*  r  f  r»h<; 

n  # 

f  , 

0. 

- 1  .-' 

r 

0, 

0. 

ah  f 

'  • 

n  # 

('. 

T  '  T  4  ! 

\ wS9*  * , u  > 

0  . 

SS1?3|2,T8 

«  -PWT7’1STAI  a»F  J?«r. 

*  wfrii'Sf  Vo  P  *  K  Af  *  v*LI'f  nF  t  C  i*if  f  l  S  ACTIVE  i  AR  TM 

>  A1'  HKAi$F  r«f$SiKFS  *  *  4  N r  /  0  K  a  4  (  f)  fc  T  A  LIST  SC**) 

•  APf  ijM'f  p  y  \*  •» ,  7FP<'#  PR  MPr.AtTvf, 


T»F  F  Pl_l  0»  I  vG 

Table  IKCU'OFS  -ALL 

AMO  soil*»atep 

MASS  AROVF  BASE,  AFjO 

rHf  forces  aC  n**c.  o*.  it,  e  fcfpt  thit  hop  t  2pnTal 

SEEPAGE  iMO  UPL I F  7 

a«e  tgnt  r  s  c  l  •  i  n  f  n  mere,  "active  earth"  imclupies 

The  «}.ail  RATER  PRESSURE 

T  *  A  CRACK  IS 

ASSU-FD  I M  tuf  FABTh 

COVER  OVER  THE  E*JO  0E  The  HEEL, 

LOAD  C  ASF 

? 

VtB TILAL 

H0RI70HTAL 

mDhERT 

forte 

f  ORCF 

I.R/SLTCE 

LFt/SLICf 

LB-ET/SLICE 

•All 

RSBTU , 7  l 

0. 

816JUR.17 

ACTIVE  UBTh 

0. 

0. 

0. 

5P  T  L  4  *  4 Tfp 

RTbRS.TS 

0. 

2S7I8RU.06 

SURCHARGES 

0. 

0. 

0. 

njRFCT  ICiiOS 

0. 

<\ 

0. 

*  I  NO 

0. 

0. 

0. 

t  A»TMQ(tAKF 

0. 

0. 

TOTAL 

1R1S70,«F> 

0. 

SI 882UJ.2? 
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p  L  nrm  -  4 1  l  f«a"ple  ( de  s  i  gn/cd«pl  E  *  «  a  l  l  i 
ist21  IS!  dn  12/  2/4(1 


*  «EG1N  THE  nvERTORNING  CO“PUTATIDN 


LOAD  C‘sf  t 


RESULTANT  IS  (HiTSInf  THE  KERN  ON  THf  TOE  9IOE 


effective  base  »  ii.m  (ft), 

COORDINATES  PF  ZERO  PRESSURE  ON  THf  BASF  I 
*7  «  16.5S  ANO  v;  «  t  a ,  7<l 

creep  path  description  for  load  case  i 


COORDINATE  b 

y-codrdinates 

HYDROSTATIC  PRESSURF 

2S.06 

hd.on 

0. 

?S.(1(, 

8.32 

3230.00 

25,06 

8.32 

3230,00 

23, S6 

B.  32 

3230,00 

21.71 

1  3.88 

2882 , SO 

16. SS 

1U.7U 

2828,67 

•  1  a ,Ra 

2d. on 

1 U  36 , R6 

•1U.RU 

3S,00 

0. 

OVERTURNING  hydraulic  gradient  ■  0.S328 


>  VAt  UF  Of  KPPn(LC)  F PIIND 

■ 

i 

IN  S/R  CHEKIT  (LOAD  CA»E 

PASSIVE  FA^T*  POFSSURfS  FOR 

K'PPO 

LOAn 

C  A  9F 

a 

i 

i 

FUVAMon  nr  tpp  OF  SOIL 

a 

3S , 1 ap 

(FT) 

PRfSSHPf  AT  TOP  OF  SOIL 

a 

0. 

(l  8S/SD.F  T  ) 

FLFVATtON  *T  BOTTOM  PF  T  p  F 

e 

2n,0n0 

(FT) 

PPFSS'JPF  |T  WOT  TO”  OF  TPF 

a 

-2! «2.2 

f i nr/so.f t ) 

FIFVAMok.  nr  i.o»*'F  ST  point  ok 

KALI 

a 

4, A?00 

(FT) 

PPF5SIIWF  AT  LOvnFST  POINT  ON 

HA|  l 

: 

-2' "2,2 

(IRS/SO.FT) 

PA^SI Vf  f  APT*  FPPp^ 

: 

•a^n 1 8, 

(LBS/SI  ICE  ) 

PASS  I  VT  F  il-TH  «r,E  f  i  T 

- 

-6S  14  1  . 

ft  T.i  iif  (tl  let  1 
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distance  from  the  tof  to  the  rfsuitant  «  in, up  f f r > 

VERTICAL  FOPCF  OUT  TO  UPLIFT  PRESSURE  ON  BASE  a  .923B«,68  (LBS/SUCE  ) 
MDBI/ONTAl  FORCE  OUf  T(l  HYDROSTATIC  PRESSURES  •  U?02t,«e  (IBS/SLICE) 

moment  DUE  TO  UPLIFT  ANO  HYDROSTATIC  PRESSURES  a  .26*5008,63  (E T «L B8 / SI I CE  ) 


The  RESULTANT  RETIO  ■  0,2h2u,  FOB  LOAD  CESE  1 


LOEO  C*SE  2 


resultant  rs  within  the  kern 


CREEP  path  OFScRIPTtON  EOB  LOEO  CASE  2 


COORDINATES 

Y«COOROInATES 

HY0B0ST4TIC  PRESSURE 

25,06 

57,00 

0. 

25.06 

8,32 

3002,50 

23.56 

8,32 

3007,89 

21  ,TI 

13.88 

252U.BR 

•1 0 .90 

20,00 

128U.05 

•ir.Rr 

35.00 

0,00 

OVERTURNING  HYOBEULIC  GRADIENT  ■  0,3697 


»  VALUE  OF  nPPO(LC)  EOUNO  a  1  IN  8/R  CHE*  t T  (LOAD  CASE  2) 


PASSIVE  EARTH  PRESSURES  FOR  LOAD  CESE  2 
NPPO  a  I 


ELFVATinN  or  TOP  OE  SOIL 

* 

35,109 

(FT) 

PRESSURE  AT  TOP  OE  SOIL 

9 

o. 

(LBS/SO, FT) 

ELFVATION  AT  BOTTOM  OE  TOE 

9 

20,000 

(FT) 

PRESSURE  at  bottom  OE  TOF 

9 

-1RU1  ,7 

(LBS /SQ.FT) 

ELEVATION  OE  LOWEST  POINT  ON 

“ALL 

9 

b,3?oo 

(FT) 

PRESSURE  AT  LOWEST  POINT  ON 

wall 

9 

•  1RU1 ,7 

(LBS/SO. FT) 

passive  earth  force 

9 

•373*7, 

(LH^/Sl  ICE  ) 

passive  earth  moment 

9 

•SR175, 

(FT.L  rs/sl  ICE  ) 

DISTANCE  FBOM  The  ToF  TO  The  RESULTANT  a  ’.U,09  (FT) 

VERTICAL  FORCE  OUE  TO  iIPLIET  PRESS"BE  ON  BASF  a  . TRUSS, 2<i  UBS/SLICE) 
HORIZONTAL  EOPCF  OUE  TO  HYDROSTATIC  PRESSURES  ■  373*7,00  (LBS/SLICt) 

moment  OUF  TO  UPLIFT  ANO  hydrostatic  PRESSURES  «  .2250838.50  ( E T -LBS/ SL ICE ) 


THE  RESULTANT  RATIO  a 


o. 3523,  FOR  LOAD  CASE  2 


floodmall  fxa^plf  (df.sign/ccmplex  hall) 

1  5 ;  2  >.  IS?  ON  12/  2/80 


* 

*  BEGIN  SLICING  COMPUTATION 

* 


factor  df  safety  fop  mjn,  omega  (LEVEL)  ■  i,e« 

Sb“  OP  D»IvjNG  forces  ■  52878,750  (LBS/3LICE) 

SOM  Of  RESISTING  FORCES  ■  52929.033  (LBS/SLICE) 

PASSIVE  EARTH  force  ■  27009,10  (LBS/SLICE) 

ACTIVE  fARTH  FORCE  •  0,  (LBS/SLICE) 

uplift  force  »«t t 0053 , 75  ass/SUCE) 

summation  OF  HORIZONTAL  HATER  FORCES  »  52878, TS  (L8S/SLICE) 

FAILURE  rath  COORDINATES  UNOER  THE  NEUTRAL  BLOCK 
X  Y 

•10,90  8,32 

23,56  8,32 


1.85 


(LBS/SLICE1 
(LBS/SLICE ) 
ILHS/SLICE) 
(LBS/SLICE) 

FAILURE  path  COORDINATES  UNDER  the  NEUTRAL  BLOCK 
*  Y 

•  1  U.R'J  ?n ,  oo 

23.56  8,32 


FACTOR  OF  safety  FOR  max,  OMEGA  (Toe  to  K£Y)  ■ 

SUM  OF  DRIVING  forces  ■  00807,377  (LRS/SLICE) 
SUM  Of  RESISTING  FORCES  t  00819,056  (LBS/SL1CB) 

PASSIVE  EARTH  FORCE  ■  2062»,65 

active  earth  force  >  o, 

UPLIFT  force  (  »92 I  95 , 7? 

SUMMATION  OF  HORIZONTAL  maTER  FORCES  ■  46823.98 


final  factor  of  safety  against  SLlniNG  ■  1,8«,  for  load  case  ! 

HY  ALLOHAHLF  STRENGTH  MFTHOO 

C,aC/FS*?C*  TANPHI '«TANPhI/FS 

SUM  (IF  DRIVING  forces  »  52878,750  (LRS/SLICE) 

SU"  of  RESISTING  FORTES  «  52929. U3S  (LRS/SLICfc) 

PASSIvF  earth  FnwC  E  *  27(109, 1  0  ri  HS/SL  ICE  ) 

atttvf  earth  tnun  -  n,  fi  mS/SI  ICE) 
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IIPL  t  ►  T  tURfi  j.tlOliSI,  )■)  r'HS/SLILt) 

SUMMATION  OF  m  0  p  T  Z  0  n  T  A  l  WATER  FORCES  *  ScflTS.TS  il  BS/SLICF.  ; 


EAILuRf  path  COORDINATES  UNDP  R  THE  NEUTRAL  BLOCK 
X  V 

•  1  a  ,  Q  4  S,  32 

23.BO  B.32 


FACTOR  OF  SAFETY  FOB  mjn,  0  ME  G  A  (LEVEL)  ■  2,30 

S'J“  OF  DRIVING  FORCES  «  UllaTn, BOO  (LHS/SLICE) 

30“  OF  RESISTING  FORCES  •  444RQ.J6I  (LBS/SLICE) 

PASSIVE  EARTH  FORCE  s  24227, S!  (LBS/SLICE) 

ACTIVE  f»RTh  FORCE  s  0,  (lBS/SLIC!) 

UPLIFT  FORCF  **1  0320  3  ,  SO  (LBS/SLICE) 

SUMMATION  OF  HORIZONTAL  w  A  T  E_  R  FORCES  «  aa«7(!.R0  (LBS/SLICE) 

FAILURf  path  COORDINATES  UNDER  THE  NEUTRAL  BLOCK 
X  Y 

•lU.Ra  S.32 

23.36  B.52 


FACTOR  OF  SAFETY  FOR  “AX,  0 “F  Q  4  ( T  OF  TO  KEY)  ■  2.3! 

Su“  OF  OR  I  V 1 NG  FORCES  •  37436, «!«  (LBS/SLICE) 

3U“  OF  RESISTING  FORCES  ■  37471,564  (LBS/SLICE) 


PASSIVE  EARTH  FORCE  *  $  TABS , 6  3 

ACTIVE  earth  force  «  0. 

uplift  force  ■  .ATaaR.os 

SU““at  Ion  of  horizontal  hater  FORCES  ■  59142,60 


(LBS/SLICE  ) 
(LBS/SLICE) 
(LBS/SLICE) 
n«S/SLlCE  ) 


FAILURE  path  COORDINATES  UNDER  the  neutral  BLOCK 

X  V 

-1  a ,ru  ?o  ,  0  0 

23,36  M? 


FTNAL  factor  of  SAFETY  AGAINST  SLIDING  ■  2,31.  F"b  LOAD  CASE  2 

BY  ALLOWABLE  STRENGTH  method 

C*«C/FS*2r'  TANPHI •iTANPMI /FS 

9"“  of  DRIVING  FORCES  »  37aSfc , B  t  R  (LBS/SLICE) 

SU“  of  PESISTING  FORCES  *  37471,364  (LBS/SLICE) 

PASSIVE  earth  FORCE  «  l’BBB.63  (LBS/SLICF) 

ECTIVF  E*RTh  force  *  0,  (LBS/SLICE) 

UPLIFT  FORCE  g  .BTauR.RT  (IBS/SLICE) 

SU““Arl0N  OF  HORIZONTAL  WATER  FORCES  «  39142,60  (I.B3/SLICE) 

FAILURF  path  COOOOINATES  UNDER  the  NE"TRAL  BLOCK 
X  V 

• 1 4 , R4  20.00 

23, SB  B.32 
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*  »  a  1  *  '  •  .  r  ■>  .  ■ .  /  ^  ■  Lt  *  *HL  1 

iSl^lU  N  \  }  /  ? /»  1 


»  BE.Gp.  A(_Lr*4«i>  hfa4,'INC,  riP»f  ;Ti  r  ?.*  Pu  t  4  T  T  CNS 


'"f  base  lies  r-  son  1 


for  1.111  fief  1, 

c  •  wi  h4sf  r'r.H!''M!iS  is.|U,Oa  Ya  PO'PO.  TMf  A  B  S^L  t 1  t  E  VALUE  OE  I 

Mcawt'.r,  VsiSjjof  ■  3IP?.h3  (LHS/SO.ET) 

'  -  4  if*  !■  a  4  A  R  !  N  r,  o  i)  r  «  5 ,  D  f  S  3  a  ft  a  .  B  b  ( L  B  S / S  0 , E  T) 

4^0  '  ....  ^i;i  r  no  0  t  >  4  ’  f  5  ya-'u.ou  v*  Eft.OO,  the  AHSOluTf  v  »  L  u  E  EE  I 

'  <4  1  .%!•■.(  ivlir,  “049a  Of  a  Jl«2,fei  ;LHS/S(i,ET) 

•  -.4  «r  *  41.  xfAO^fj  PR'SSuRE  a  SaOa.Sfs  (LBS/SG.ET) 

|<|  4,1  ,4«tf  »tsp  ooi«5u“f  13  LESS  THAN  t«E  ACTUAL  Ens  LEAH  CASE  1 

t  c  »*?t  i-nrjr  ]  N4  n  s  ,,  ?l,71  *  I  13, HH,  The  ABSOLUTE  VALUE  PE  I 

T-f  »  >.  !»40Lf  HE40t>.r.  PBf  SS'.'Rfc  a  JO17.02  (LB32S0.H) 

T  Hf  1  r  ’  »  I  HA  A°  1  NG  PRESSURE  a  0.  (LHS/SQ.ETI 

f 1  0  T-f  M 4 Sf  cnnontlaTES  «a  23. SP  y*  ft. 32,  the  ABSOLUTE  VALUE  OF | 
t  h  f  41,  ,%ARL(  BE  a  0  T  UG  PRfSS"PE  a  a<>»a.?2  (LBS/SO, ET) 

l‘E  a  r  T 1 1 4  L  E(AP|ir,  PRESSURE  *  n,  1L«S/S0,ET5 

f  10  The  BaS?  OPOaniNATES  «»  ?S,ftft  V«  ft, 32.  The  ABSOLUTE  VALUE  OF  I 
The  allowable  BEAUThG  PRESSURE  «  aSAa,22  (LBS/SO, ET) 

The  AT  t  , ,  At  bearing  PRESSURE  •  0.  ILRS/SG.ET) 

T -4  h  f  a  0 1 n  G  CAPACITY  PE  The  SOIL  rS  SATISFACTORY  FOR  LOAD  CASE,  1 


FOR  LOAF  CASE  ?, 

fob  the  base  fnc.'i|MTf  S  *s-1«,ou  v»  20,00,  THE  ABSOLUTE  VALUE  OF  i 
’he  4LL0-ABLE  HEARING  PRESSURE  a  37SP.O0  ILttS/SG.ET) 

THE  ACTUAL  hearing  OOESSUOE  «  2020,11  (LHS/SG.ETi 

eoo  THE  HaSF  c  o  0  a  0  T  fj  a  T  f  S  <a  ?1,7t  *1  t  3.PB,  The  ABSOLUTE  VALUE  OE  1 

The  ALLOWABLE  BEARING  PRESSURE  a  aufta.aO  (LBS/SO.E  Ti 

The  ACTUAL  BfARt  AO.  PRfSS'/eE  a  U  0 1 , 2  ft  (LRS/SQ.ET) 

eoo  the  base  oooroik,ate s  «*  23, Sh  *«  ft, 3?,  the  absolute  value  ofi 

T  h4  AtLO.ABLE  BE  A  R  I  NG  PRf  S5>'»E  a  StSl.hO  I L  RS A  SO , E  T  1 

THE  acTuai  He*»TNG  P04S3U0E  a  2T0.72  U*3ASQ,ET1 

EOO  THE  BASE  COOROINATES  1 9  2S,ftft  Ys  ft,  32,  THE  ABSOLUTE  VAL'If  OE  | 
The  At  I  OmahlE  EEi»!"r.  PUESSURF  a  StSl.ftft  (IBS/SO.ET) 

The  actual  bearing  PRFSS"RE  a  17ft, SO  (LHSESG,ET1 

THE  bearing  capacity  OE  the  soil  TS  S4TISFATT0RY  EnR  L  0  A  0  TASE,  2 


iw,  ai  I  '1,441  4  H4|4|M,  'HESSUME  a  S I  S 1  .HO  tlBS/Sn.ET) 

THE  ACTUAL  BEARINO,  P  R  F  S  S ' 1 P  E  »  17B, SO  (LTSCSQ.FTI 

THE  HEAPING  C  ABAC  I  Tv  OE  THE  SOIL  Is  SATISFACTORY  FOR  LOAP  CASE,  2 
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flooo^all  (ofsrG^/fnMp^f  k  «»(,(.! 

t5i2in2  on  \i>  i/»n 


«  HEGlN  TOST  ANALYSIS 


COST  K  VOLUME  OE 

E*C*V*TEO  M*TERJ»^ 

I  A  •  i  t  4  I  l  1  t  i 

4  A  .4  .  A  .  A  .  *  .  A  ,  , 

sort  layer 

VOLilMf 

UNIT  COST 

TOTAL  COST 

(CU.ET/L  ,M  ) 

(DOLLARS/CU.FT) 

(OOLLARS/L.FT ) 

U 

1  15u,uT 

0, 

s 

1 1S4.UT 

0. 

o. 

COST  *  VOLUMF 

OF  BACKFILL  MATERIAL 

1 

SOIL  LAYER 

VOLUME 

UNIT  COST 

TOTAL  COST 

(Co.rr/L ,et i 

(DOLL  ERS/CU.FT ) 

(OOLLARS/L.FT) 

1 

619,40 

0. 

0. 

2 

0. 

0. 

9. 

FILTER  ZONE 

0. 

0. 

0. 

7 

515,12 

0. 

0. 

0. 

0. 

0. 

COST  S  VOLUME  OF  CONCRETE 

14.  .  4  t  4  1  A  1  1  • 

4*4  l.l  14  14  14  14  I  » 

SECTION 

volume 

UNIT  COST 

TOTAL  COST 

(CU.FT/l.FT) 

(00LL*R8/CU,M) 

(OOLLARS/L.FT) 

stem 

1b«.M 

1  .fill 

164,01 

r*sf 

115.91 

1 .00 

115.91 

Kf  V 

12,55 

1,00 

12,55 
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TOTAL  C0ncRfTF  VOLUME  • 


292.50  (CU  FT  /  LF).  FOR  LOAD  CASE  1 


rOST_A_VOLIJ«E  OF_f  ;CAVATKO_HATe»£A^ 


'spil'laver'1 

a 

5 


*  vni  UMf  *"*  ' 

(Cm.ft/L.ft) 

1 159.97 

1 1 59.97 


JL-M  A  a  4  t-A^-A  ‘  A  «-A*  A 

UNIT  COST 
(OOLLARS/CU.FT) 

0. 

0. 


AAAI*  A  a><* 

TOTAL  OUST 

(OOLLARS/L.FT) 

0. 

0. 


OUST  5  VOLUME  OF  BACKFILL  MATERIAL. 


son  im« 

VO|.  llME 

UNIT  COST 

(CU.FT  /L  .FT  ) 

(DOU  4PS/CH.M  > 

t 

6 1 9 , 90 

o  • 

? 

n. 

n  t 

LUO  ?0*4f 

'1. 

o , 

7 

1|5.|? 

n  t 

b 

6. 

n  # 

TOTAL  COST 
[OOLLABS/L.m 

0. 

0. 

0. 

0. 

0. 


TOST*  vO^u^E  ^.CONCRETE 


,  •  Al  Al  AAAAAAAI^iAl  1  i  •  I 

1  AAA  A.*.  •  AAA.A  A  A-* 

se  cmu* 

VOLUBF 

UNIT  COST 

TOTAL  COST 

(C",»  t/l.ft) 

(OOLLARS/CU.FT ) 

(OOLLARS/L ,FT ) 

$TF  M 

'69.05 

1  .00 

169.01 

«A$F 

115.91 

1  ,00 

115.91 

*Ev 

12.55 

1 ,00 

12,55 

tnut  co**r»*n  voli»*i 

«  29? 

.50  (CU  FT  /  LF),  FOR 

LOAD  C*SE  2 

»  begin  soli  control  calculations  row  load  case  l 

W  fOMPUTf.n  CWFFP  RATIO  FUR  A  T  f  B  f  L  E  V  ,  OF  8,12  IS  2,1267 


•  9FGIN  noil  CONTROL  CALCULATIONS  FOR  lOAO  C«*E  2 

A 

TwE  CO“RUTFn  CRFFP  RATIO  FUR  A  TIP  FLtV,  OF  8,12  IS  2.9166 


I 
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M.O(n*nL  rv|MPlf  f  5  ir,^/rn»-Pt  f  k  *k{D 

p*.  1?/  p/«o 


ii  RM;r\  nui  r>.u«  Fi‘S  a r m  »f  fa«th  ppfssiwfs  roMPi-TATyns 


T «  ic»ht  ppp-ssupp-s  fnc? 

*  A  vA'  ■  ( 

:\Sh^O 

’  *  i  F  t-’-  °UA  S  S  WIJS  Fro  L  p  A  0  f  A  *  F  1 

r  i  *■  A  a 'A,  vS'S  !  s  {  F  A  c  F  P  f  S  T  F  M  ', 

* 1  ’  *  A-"»*.  **  -A,  AS1'  *v*  I\  ^p^uLF  S3  rriB  CLASSIC  ANALYSIS 


t  k 

:  \ '  n  « -  -  -.  •  a  .  -  *  - :  i s T  *  l 

9  ’  a  T  ’  f  r-u~F 

IsC^Pvta  *o»TfO»*TAi 
Pawt^t  :4KI  FpPCt 

-  1  *  ’ 

•  M  «  /  C  »  N 

CL  B S /f  T  ) 

u . 

n  # 

1  -4  *  "  * 

0. 

M  ,  ' 

n 

• 

0  , 

t  »  ,  “  ^ 

ft  , 

T  r  ,  -»  C  ft 

• 

ft  4 

^  Q  .  ■'f'  A 

• 

ft 

,  ft  “  ■> 

r  t 

?■>,"'> 

* 

n . 

Ph'"''' 

• 

ft , 

,  ft  '•  * 

• 

o , 

• 

% 

1  # 

n 

<>? ,  r  no 

n 

• 

0  . 

P  ,  f  o  *  o 

ft 

ft. 

?n  ,6t  S 

0  . 

ft . 

■  ■  ’  “  U  '  s,  r  t  *  F  !  f  ’  I  *• 
‘-I  A  f  *  A  T  .  AVCK 


FpD  ThF  AMPVf  I.PAP  CASp  T*P  w  F  S  t  i  1.  T  amT  FO«CFS  APP| 

RF SUL tamt  mopi;p\tal  9  t  a  t  t  r  actjvf  FpPCK  a  ft,  LHS/mU«iz  ft 

a  C  t  t  *.  r.  at  fl^^attps  ft , 

PF9ULTAM  NPPI7PKITAL  ATTIVF  FnppF  r  T  M  MCPSS  "F  STATIC) 

PUF  TH  F  APTmQiia*  F  «  0,  1«S/MPPI?  FT 

A  T  T  I  h'  T«  AT  Fl  F  VAT  fflM  ft  . 
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f  li'UP*4|  l_ 


f P E  Sin-  /COM!*lKX  -41M 
I  S  |  ?  T  M  S  ns  \2/  2 ,  an 


*  « F  fils  phi  C  hf c  «  fdr  JCMvf  F  4  R  ts  puf  j5,  pf  5  f.n«P|it4f 

0 


r 


itHk-H's  r  UF  c  F  ’  r  I  F  V  TS  n  F 

B*ri<r rti  t  4 v f o 


4  C  T  !  V  F  F4RTH  DSFS3URFS  Fnp, 
*  4  V  41  1  if 


n  ,  3*  OP 


Ml'o  I  FONT  4L  4  r  T  ]  v  F  F4RTm  BBFSSiiPFS  for  L  0  4  0  C*3F  2 
for  CL4S9tC  (Cmi|.0“H)  4N4LVSIS  |N  SP  t  P  A  C  t  OF  RTF") 


OUTPUT  OF  40P4YS  HS,  E«3,  4SD  TVS  !  fc  “CUH'l.f  SP  FpR  CL»SSIC  “Y4LTSI3, 


F  LF  V  4  T I  ON 

(FT) 

INC«F “ENT4L  MDBIZ0NT4L 
ST4TIC  FnPCE 
(LPS/F  T  1 

INC»EMF*.T4L  HOP  I  Z0NT4L 
E4RT*ii)U4FF  FORCE 
(lhs/fti 

Tr 

000 

o. 

0  , 

5u 

o  no 

0, 

0 

5  T 

ooo 

0  , 

0  1 

'? 

000 

0. 

0, 

Jl 

0  00 

0 

0  , 

^  o 

flOf) 

o  . 

0  . 

<?Q 

0*o 

0  . 

0 

?fi 

000 

(1 , 

0  \ 

>  7 

non 

0  # 

0. 

rh 

on  a 

0  , 

n. 

23 

non 

0  , 

0  , 

Pu 

000 

0  , 

0, 

?\ 

0  r>  0 

0  , 

0, 

P? 

000 

0  # 

«: 

P\ 

0  DO 

0  • 

0 

PO 

hi  T 

0  f 

0  , 

FOR  ThF  4  P  f  ]  v  F  1.0*0  C4SF  TmF  Rf  SUL  T  4  MT  FORCES  4RF| 

RFS"Lt»nt  row  J  ZitFiT  4L  S  T  4  T  t  C  4CMvf  Ffiorj  c  n>  lhj/mIirjz  FT 

40  T  !  NO.  4  T  F  t  F  V4T  TON  {1  , 

RFSl'lTlNT  WORI70NT4L  4CTtVF  FO«CF  (JN  F  X  C  E  S  <»  OF  3T4TTC1 
0 !  IF  70  F4PTPQU4KF  t  n,  I.H.S/PPRI  /  Ft 

FCTlS'C  4T  FLFV4TJ0N  n. 
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*  f  *  I  T  MODULE  EA 

« 


C»££P  «4trO  CilCUHTtD  WITHOUT  SHffT  PILE  cutoff  *  2, <12 


«  UPDATE  F  1 1  E  Bf  SF  T 


COMMAND  f  m T f  Of  n  t 
•LOB  25  up  3  S 

command  EMfBf.m 
0  u  N  to 


FlOODwALL  f*»uPLF  (DFSK.M/Cf'PPLF*  WALL) 
lbiiauu  on  12/  2/R0 


»  begin  «nnuLF  fd 

» 

Sups  FD,  WARNING,  VAHTABLE  ELSPT  UNDEFINED, 

rOEFP  o  a  T  1 0  »IU  PE  C  A 1  CUL  A  Tf  0  without  SHEET  PILE  CUTOFF, 

SUPP  ED,  warning,  vabiahlE  c«min  UNDEFINED, 

SWEET  PILE  TIP  ELEVATION  »ILL  NOT  PE  CALCULATED, 

foundation  STABILITY  DESIGN  siimhaby-- 


PaSE  DFSCBIPTIONI 


DATA 

LO»FST 

BE  T« f  F  N  THE 

L  I  w  I  T  S 

N  AMf 

L  l 1  3  ' 

value 

LO^tP 

UPPER 

DESCRIPTION 

BTEl 

Rw 

PS 

0«F  Y 

20.50 

02.50 

O.lhTOO 

5,00 

20.00 

25.00 

0,  IbTOO 
5,00 

30,00 

flR.OO 

0,lb7b0 

5.00 

ECfV,  of  BOTTOM  OF  TOE 
BASE  WIDTH 

base  slope,  *  vf:»t,  TO 
*EV  LENGTH  BFLOw  BASE 

« 

*  begin  module  fa 

« 


FLOODHALL  E*A  “PlF  fDFSir.N/cOMPtEY  wALL) 

17| 51  I  ?  ON  1?/  2/BO 


» 

•  BEGIN  PaPt  2  OF  STABILITY  Data  chEC* 


END 

1  HO«IZ, 
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fLOOO.ALL  fU^Lf  (Of  S  I  r,M/C<'MP|.  E  *  i*  *  L  L  1 
I  7  I  1 1  I  2  OK'  12/  2/0  0 


a  of  c. I  *.  “nfii -l  f  FA 


V  A  B  I ABLE 
VARIABLE 
V4B  HHI.  t 
V4B I ARLf 
VARIABLE 


T»?  C  ALCULATfO  e  1U.17  (Bw«STR) 

HEFL"  CALCULATED  22.T2  <  B «*•  T  w2  .  T  S  TH  ) 

HfFLn  UNOEF,  MO  Of  F  A  UL  T  BfOUESTfO, 

HfFLTI  ASSIGNED  default  TO  PRECLUDE  ABORT, 

hShPM  CALCULATED  or  OE  F  AtiL  Tf  D  TO  CLOSE  C  ODRO  t  NA  Tf  S  , 

wSRPR  a  2.07525U  In/ft, 


COORDINATES  of  COOMfRS  OF  wALL  CROSS-SECTION 
X-fOOHOTNATf s  ABF  4  TOWARD  «EEL  FROM  BASIC  WORKING  POINT  (B-P) 

y-coordinates  arf  elevations 


pT. 

X 

y 

DESCRIPTION  DE  POINT 

t 

0. 

60,0000 

BASIC  WORKING  POINT  a  TOE-SIDE  OF  Stf“  TOP 

2 

•  1  ,<ISTS 

25,5000 

BOTTOM  DF  TOE-SIDE  FACE  OF  STEM 

(AT  TS1 ) 

5 

-1  .UJ75 

25,5000 

BETWEEN  T  S 1  AND  TS2,  DN  TOP  FACE 

DF  TOE 

<J 

•  1  S  ,  ft0«2 

25.5000 

TOP  OF  TOEHT  A  AT  OUTER  end  of  Tw2 

5 

«tS,ftOU2 

?uaonon 

Tnf  end  of  BASE  A  at  RTEl 

ft 

21.5U25 

17.0625 

TOP  OF  TOE-SIDE  FACF  of  KFY 

7 

2S.TBSB 

11,9025 

BOTTOM  OF  TOE-SIDE  FACE  OF  KE V 

8 

2fc,BRSB 

1  1  ,<»025 

BOTTOM  OF  MfEL-SIOF  FACE  DF  KEY 

Q 

2h,0RSB 

16.R025 

TOP  OF  HEEL-SIDE  FACE  OF  KEY 

to 

26,0150 

16.1025 

HfEL  END  OF  BASE 

1 1 

2ft , BBSS 

1 fl.«o?5 

TOP  OF  he E L  T 2  *  top  OF  OUTER  ENO 

OF  HFEL 

12 

R.S750 

2«,2J0(l 

BOTTOM  OF  MEEL-SIDE  FACE  OF  STf“ 

1  1 

I ,S00n 

02.0000 

BOTTOM  of  HEEL-SIDE  TOP  PANEL  Ur 

STEM 

1  U 

i  .soon 

60  ,  nooo 

TOP  OF  HEFL-SIDt  F  AC r  OF  STEM 

15 

2U.5625 

1 1,1025 

BOTTOM  OF  CUTOFF  WALL  UNDER  KEY 

ABA  NOTE  A  A  A  T.WALLS  OVER  2fl,0  F  f  f  T  HIGH  “AT  BE  UNECONOMICAL 
with  canTTLFVF.R  STEMS. 


A  HORIZONTAL  NON.SEFPAGF  PRESSURES  A R f  ZERO 
A  RfCAUSt  TOUR  KBACK  VALUF  Of  1  CANCELS  ACTIVE  EARTH 
*  ANO  BECAUSE  PRESSURES  wj  AND/OR  -u  (DATA  LIST  SCww) 
A  ARE  UNDEFINED,  ZERO,  OP  NEGATIVE  , 


THf  FOLIO.InG  TABLE  INCLUDES  wAli  AND  SOU  ♦WATER  “ASS  ABOVE  BASE,  AnL) 

The  forces  ACTING  on  IT,  FiCfPT  Tw,.T  horizontal  SEEPAGE  ANO  UPLIET 
are  n n t  Included  herf,  "active  mbth"  includes  the  „t.«u  water  pressure 
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!►  a  (_x»(.n  is  »ssu»to  in  t»<t  iawih  r uve*  uveh  (me  end  of  ime  utti  , 


LOAD  CASE 

vertical 

FORCE 

IR/Sl  ICE 

t 

H0RI70NTAL 

FORCE 

LR/SL1CE 

HOME  NT 

LR-FT/SLICE 

wall 

392  m  .  32 

0. 

7682SU.99 

active  EARTm 

o. 

0. 

0, 

SOTL*w*TEB 

Rii6S6,nS 

0. 

2527281  ,uT 

surcharge  s 

o. 

0. 

0. 

0  T  RE  C  T  LOADS 

o. 

o. 

0. 

w  t  N  0 

0. 

3. 

P. 

E  aRThOUAkE 

0. 

0. 

0. 

total 

1 338S7, J« 

3. 

5295536, «7 

«  horizontal  non. SEEPAGE  PRESSURES  ARE  ZE«0 

*  HECAU3E  YOUR  KRAC*  VALUE  OF  1  CANCELS  ACTIVE  EARTH 

*  AND  BFCaUjE  PRESSURES  "1  ANO/OR  wtl  (DATA  LIST  SCwh) 
»  A»E  unOfFineo.  ZERO,  OR  NEGATIVE, 


T HE  FOLLOWING  TABLE  [NCLUOES  WALL  ANO  SOtLA»*TER  HASS  AMOVE  BASE,  AND 
THE  FORCES  acting  on  IT,  EXCEPT  THAT  HORIZONTAL  SEEPACF  ANO  UPLIFT 
IRE  NOT  INC!  UOEO  HFRE.  "ACTIVE  EARTH*  INCL'IOIS  THE  wS.wll  kaTER  PRESSURE 
IF  A  CRACK  IS  ASSURED  IN  THE  EARTH  COVER  OVER  THE  END  OF  THE  HEEL, 


LOAD  CASE 
VERTICAL 

FORCE 

LR/SLICE 

2 

HORIZONTAL 

FORCE 

lr/slicc 

HITHENT 

LB-FT/SlICE 

WALL 

39201 

0. 

766259,99 

ACTIVE  EARTH 

0. 

0, 

0. 

SO[L*waTE« 

8989U.3J 

0. 

2365372. Su 

SURCHARGE  3 

0. 

o. 

0. 

DIRECT  LOADS 

0. 

P. 

o. 

WIND 

0. 

0. 

0. 

EARTHQUAKE 

0, 

0. 

0. 

TOTAL 


129093.68 


0 


3153627, 3« 


flood-all  example  rnf  sir.N/cnuPi  f  »  -all) 
l7,3i  i  7  on  i ?/  ? /*n 


* 

»  HEGIN  THE  OVERTURNING  CO“PUTATION 

a 


LOAD  CASE  1 


RESULTANT  IS  WITHIN  THE  KERN 

CREEP  P4TH  DESCRIPTION  FOB  LOAD  CASE  1 


COORDINATES 

Y«COOBOINATES 

HYCROSTATIC  PRESSURE 

?6.on 

60,00 

0  a 

26,00 

11,00 

3006,00 

?5,ao 

11,00 

2065,7? 

2  5,5o 

1  7  ,  U6 

2U60.U7 

-15, &o 

2<i,oo 

0*3,56 

•15,60 

35.00 

0,00 

OVFBTUBNING  HYDRAULIC  GBAOIFNT  a  0,«307 


>  VAiuE  OF  NPPP(l.C)  FOUND  • 


IN  S/B  CHFKIT  (LOAD  CASE  1  ) 


PASSIVE  E  A  R )  h  PRESSURES  FtlB  LOAD  CASE  I 


Nppn 

FLEVATION  OF  top  of  soil 
PRESSURE  at  top  of  soil 
Elevation  at  rotto"  of  toe 
pressure  at  rottow  of  toe 
ELEVATION  OE  LPwEST  point  on  wall 

PBESSIIBf  AT  i_n»FST  p  q  f  \i  x  ON  -AIL 
PASSIVE  E  A  »  T  «  FORCE 
PASSIVE  Ea«TH  “0"F‘iT 


i  1 


c 

35.156 

(FT) 

= 

o. 

(LRS/SO.FT) 

3 

2R.OOO 

(FT) 

3 

-2?03,6 

fl  R  S  /  SO  ,  E  T) 

3 

1 1 ,00? 

(FT  ) 

3 

-2203,6 

(LHS/SO.E  T 1 

5 

-aosu i , 

(IRS/SI  ICE  1 

3 

-0,1 2026E 

06  (F  T.|  RS/S1  ICE  ) 
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DISTANCE  f  BnM  TmE  rot  TO  TMf  BESIK*  »M  *  t  a .  s  B  (TT) 

VERTICAL  FORCE  DUE  TO  UPLIFT  PRfSSuRf  ON  BASE  *  -76B|8,(>S  (LHS/SLICE) 

HORIZONTAL  FORCE  m't  TO  HYDROSTATIC  PRESSURES  ■  UOSUO.SS  (LBS/SLlCl) 

MOMENT  due  TO  UPLIFT  AND  HYDROSTATIC  PRESSURES  *  -2JUR267.5'  If  T .LftS/ SL I CE  ) 


The  RESULTANT  RATIO  ■  O.JaiO,  FOR  LOAD  CASE  1 


LOAO  CASE  2 


RESULTANT  IS  wITHIn  THE  KERN 


CREEP  PATH  DESCRIPTION  FOR  LOAD  CAS!  2 


’COORDINATES 

V-CODRDINATES 

HYDROSTATIC  PRESSUPF 

26. BO 

S7.00 

0. 

2b.  TO 

1  1  ,  BO 

2B1B.5B 

2S.R0 

11.00 

278S, 06 

?s.sa 

17.(16 

22B6.74 

-tS.bO 

24,00 

B«8, OS 

-lS.bO 

SS.00 

o. 

OVERTURNING  HYDRAULIC  GRADIENT  »  0.57B0 


»  VALUE  OF  nPPD(LC)  FOUND  ■  I  IN  S/R  CME  K I T  (LOAD  CASE  Z) 


PASSIVE  Earth  PRESSURES  FOR  LOAO  CASE  2 
NPPD  x  I 

elevation  nr  top  of  soil  »  A5.IS6  (FT) 

PRESSURE  AT  TOP  OF  SOIL  ■  0,  (LBS/SO, FT) 

ELEVATION  AT  BOTTOM  OF  TOE  X  24,000  (FT) 

PRESSURE  AT  SOT  TON  Of  TOF  «  -1B01.7  tL«S/5B.FT) 

FIEVATION  Of  LOkEST  point  ON  hall  X  I l , B02  (FT) 

PRESSURE  AT  LOWEST  POINT  ON  WALL  «  -1R0I.7  (LBS/SO,»T) 

PASSIVE  EARTH  FORCE  x  -Sibil,  (LBS/SIICE) 

PASSIVE  EARTH  mp»FNT  x  -BBTOB,  (F  T  .1  RS  /  SL I CE ) 


DISTANCE  FRO"  TMf  TQE  TO  IMF  RESULTANT  x  Ifc.UB  fFT) 

VERTICAL  EObCF  our  To  UPLIFT  PRESSURE  on  RASE  *  •7241B.RB  (lbs/ slice ) 

HORIZONTAL  force  DUE  to  HYOROSTATlc  PRESSURES  ■  SS*>'S. \R  (LHS/SLICt) 

MOMENT  DUE  TO  UPLIET  AND  myORDSTATIC  PRESSURES  x  -2UB?7I,22  (E  T.l«  S /  XL  I  C  E  ) 


T HF  BFRIIlTANt  RATTO  s  I'.Aunn,  in»  I  dll’  CASE  ? 


14-54 


E  LOPOWALL 


f  **MPLf  (Of  SIGN/COMPlL  *  WALL) 
I  7 1  J 1  I  7  ON  12/  2/BO 


* 

*  BEGIN  St  rOt^G  COMPuTaT  ION 


FACTOR  pF  S*Ff  tv  FOR  WIN,  0«EGA  (LEVEL)  a  t.SO 

SU«  OF  pR  I V 1  KG  FORCES  *  UR267.J07  (LBS/SLtCE) 

SUM  of  DESISTING  FORCES  a  URStS.lfeO  (LB9/SLICE) 

P*ssm  EARTH  FORCE  ■  1R0C7.50  (LRS/SL1CE) 

ACTIVE  FARTH  FORCE  ■  n.  flBS/SLKE) 

UPLIFT  FORCE  a%t0b2«6,R9  (LBS/SLICE) 

SUMMATION  OF  HORIZONTAL  HATER  FORCES  a  RR2ST.JI  (IBS/SLICE) 

FaILURf  PATH  COORDINATES  UNDER  THE  NEUTRAL  BLOCK 
X  V 

•lS.bO  U.RO 

23, uO  n.RP 


factor  of  safety  for  max,  omega  ctoe  Tn  key)  »  i.fe 


SUM  OF  DRIVING  FORCES  a  «I0S2.679  fL»S/SUCf) 
SUM  OF  RESISTING  FORCES  I  91100, 99fe  (LBS/SL1CE) 


PASSTvF  earth  force  a  t«I71,99 

ACTIVf  EARTH  FORCE  «  0, 

UPLIFT  FORCE  «  -BSTOS.BB 

summation  OF  HORIZONTAL  water  FORCES  a  «2SSJ,Tt 


(LBS/SLlCt ) 
(LBS/SLICE) 
(LBS/SLICE) 
ILBS/SlICE  ) 


FAILURE  path  COORDINATES  UNDER  The  neutral  BLOCK 
i  y 

-1S.A0  2«.0O 

?S,<|0  1t.R0 


final  factor  of  safety  against  Siioing  *  l.so,  fob  load  case  i 

BY  ALLOmAHLF  STRENGTH  METHOD 

C'aC/FS*2r’  TANPHI *BTAMPHt/FS 

SUM  OF  pRIVtNG  FORCES  a  «R2b7,307  (trtS/SLICE) 

SU"  OF  RfStSTJNG  FORCES  F  99t1S.tfcO  ILB3/SL1CE) 


PASSIVE  EARTH  FORCE 

ACTIVE  farfh  force 


IROOT.SO  (Lws/Sl  ICE  ) 
o  ,  fi  RS/SLICE  ) 


UPLIFT  FORCE  c.106296,99  tt  HS/SL  ICt  ) 

Summation  nr  HORIZONTAL  RATE  R  FORCES  ■  99267,11  (L83/SL1CE) 

FAILURE  PATH  COORDINATES  UNOE  R  THfc  NEUTRAL  BLOCK 
V 

-15,6-  11.90 

25.90  11,90 


factor  nr  Safety  for  min,  o«ega  (LEVEL)  ■  l.Ri 

SUM  OF  nRIVTNG  FORCES  «  91292.729  (I.HS/SLICE) 

SUM  OF  RESISTING  FORCES  *  91308,793  (LBS/SI.1CE) 

PASSIVE  EARTH  FORCf  ■  16587,77  (lRS/SLICE) 

active  EARTH  FORCf  »  0,  (LRS/SLICE) 

UPLIFT  FORCE  a«l  00659,68  (LBS/SLICE) 

SUMMATION  OF  HORIZONTAL  RATER  FORCES  ■  01292,73  (LRS/SLICE) 

FAILURE  PATH  COORDINATES  UNOER  The  NEUTRAL  BLOCK 
X  V 

-15,60  11,90 

25.90  11,90 


FACTOR  OF  SAFETY  FOR  MAX,  OMEGA  (TOE  TO  KEY)  •  2,96 

Sum  OF  nR’.VING  FORCES  a  39179.571  (LRS/SLICE ) 

SUM  OF  RESISTING  FORCES  a  39199.275  (LBS/SLICt) 

PASSIVE  earth  force  a  12172,59  ((BS/SLICE) 

ACTIVE  earth  FORCF  a  0,  (LBS/SLICE) 

UPLIFT  FORCE  •  .80*21,75  (LB8/SHCI ) 

SUMMATTON  OF  HORIZONTAL  mATFr  FORCES  a  35631,17  (LBS/SLICt) 

FAILURE  path  COORDINATES  UNDER  the  NEUTRAL  BLOCK 
*  Y 

-15.  <>0  29.00 

25.90  11,90 


FINAL  FAC70h  OF  SAFETY  AGAINST  SLIDING  a  1,91,  FOR  LOAD  CASE  2 

BY  ALLOWABLE  STRENGTH  MFTHOO 

C'aC/FS*?r'  TANPHI 'bTANPHI/FS 

sum  OF  DRIVING  FORCES  a  01292,729  (I.RS/8LICE) 

SUM  OF  RESISTING  FORCES  a  9150*. 793  (LBS/SLICE.) 

PASSIVE  EARTH  FORCE  ■  16587,77 

ACTIVE  EARTH  FORCE  a  0, 

UPLtFT  FORCE  a. j  00R59 , 6R 

SUMMATION  OF  HORIZONTAL  WATER  FORCES  a  91292,73 


(l  RS/SLICf  ) 
(LRS/SLICE) 
(L RS/SL ICf  ) 
(LRS/SLICE) 


FAILURE  path  coordinates  under  the  neutral  block 

X  Y 

- 1  5 ,  Ei 0  11,90 

25, uO  11,90 


14-56 


FLOODwALL  EXAMPLE  (DESI  GN/COMPlEx  wALLI 
17iS2l22  ON  12/  2/BO 


* 

*  BEGIN  ALLOWABLE  HEARING  CAPACITY  COMPUTATIONS 


THE  BASE  LIES  In  SOIL  » 


E OR  LOAO  CASE  I. 

FOR  the  BASF  COORDINATES  Xi.lS.BO  Y«  20,00,  THE  ABSOLUTE  VALUE  OF  I 
THE  ALLOWABLE  REARING  PRESSURE  •  JOSO.ST  (LBS/SO. FT) 

THE  ACTUAL  HEARING  PRESSURE  ■  2601, B|  aHS/SQ.FTJ 

FOR  THE  BASE  COORDINATES  X«  21. Su  V»  17,06,  THE  ABSOLUTE  VALUE  OF | 
THE  ALLOWABLE  BEARING  PRESSURE  «  JB1S.JT  (LBS/SO.FT) 

the  actual  bearing  pressure  ■  276. «2  ilbs/sq.fti 

FOR  THE  BASE  C0OR0INATES  f  2G.0O  V«  11, RO,  THE  ABSOLUTE  VALUE  OFl 
THE  ALLOWABLE  BFARING  PRESSURE  ■  00B2.S7  (LHS/SG.FT) 

the  actual  bearing  pressure  »  ub.ts  (lbs/sd.ft) 

EOR  The  base  COORDINATES  x«  26,10  v«  11,10,  THE  ABSOLUTE  VALUE  OE| 
THE  ALLOWABLE  BEARING  PRESSURE  ■  RUB?, BE  (LBS/ SO, FT) 

The  ACTUAL  BFARING  pressure  ■  77,66  (lbs/so. FT) 

The  BEARING  CAPACITY  OF  The  SOIL  IS  SATISFACTORY  FOR  LOAD  CASE.  I 


FOR  LOAO  CASE  2. 

FOR  THE  BASE  COORDINATES  x«.1S.60  Y«  2u,00,  THE  ABSOLUTE  VALUE  OF  I 
The  ALLOWABLE  BFARING  PRESSURE  ■  lOJO.RT  (LBS/SO, FT) 

THE  ACTUAL  BFARING  PRESSURE  ■  2221. UR  (LBS/SD.FTT 

FOR  THE  RASE  COORDINATES  >1  21, S0  Y»  17. «6,  THE  ABSOLUTE  VAL"E  OF | 
THE  ALLOWABLE  BEARING  PRESSURE  ■  1R1S.J7  (LBS/SD.FT) 

THE  actual  bearing  pressure  b  S7i,oo  (lbs/SD.ET) 

FOR  THE  RASE  COORDINATES  *3  2S.0O  Y*  11, 90,  THE  LUTE  VALUE  OF | 

The  ALLOwahLF  BEARING  PRESSURE  ■  ««B2,57  (l.BS/SO.FT) 

THE  ACTUAL  BEARING  PRFSSURE  3  SOO.Bh  (LHS/SD.ET) 

EOR  THE  Base  CUDROINA-ES  X«  2D, 10  y 3  11.ro,  The  ARSOIUTE  VALUE  OF  I 
The  allowable  BEARING  PRESSURE  »  0«B2,B7  (IHS/SO.FT) 

The  ACTUAL  hearing  PRESSURE  3  H 7,61  (LHS/SO.ET) 

The  HEARING  r»R  ACTTY  OF  Tua  soil  IS  SATTSE  A  f  T  (1 R  v  EPR  1  p  A  0  r  A  S  A  p  2 
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FLOU»*AlL  E*AMPt.E  f  Ot  S  I  G'J/C'lMKLt  *  w*LL) 
l7,A?l22  ON  12/  2/RO 


« 

*  BEGIN  COST  ANALYSIS 

M 


’  soil  "layer" 

u 

5 

vnLU«t 

(CU.FT/L.FTT 

000,78 

000.78 

COST  A  VOLUHF  OF 

""  ‘  UNI  t'‘cOST'‘" . 

(OOLLABS/CU.FT ) 

0. 

0. 

BACKFILL  MATERIAL, 

i  A  A  A  ,AAA4AJ 

TOTAL  COST 
(DOLLARS'L.FT ) 

0. 

0. 

SOIL  LAYfB 

VOLUME 

UNIT  COST 

TOTAL  COST 

(CU.FT/L.FT) 

foot  LARS/CU.FT) 

(DOLL  ARS/L.F  T ) 

1 

505,61 

0. 

0. 

2 

0. 

0. 

0. 

iLTfR  ZON F 

0. 

0. 

0. 

7 

210.77 

0. 

0. 

b 

0. 

0. 

0. 

COST  t  VOLUME 

OF  CONCRETE 

section" 

9  TF  - 

base 

Kf  Y 


lAtttJlilAAll 

volume 

(CU.ft/l.ftj 
1 Jl.«2 
117,37 
12,55 


1J  1  t  j  i 


UNJT  COST 
(OOLLAPS/CU.FT) 
1.00 
1  .00 
1.00 


i  .  A  . 

TOTAL  COST 
(DOLLAHS/L.FT) 
111,02 
117.37 
12.55 
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TOTAL  CONCRETE  VOLUME  ■ 


261. S«  (CU  f T  /  LF),  FOB  LOAD  CASE  I 


£n§T_i_v[2WyMf  21  f 


t  A  i  A  A  4  *  A  *  A  1  ^ 

SnlL  im» 

u 

s 

VOLUME 

(CU.FT/L.FT1 
900. TS 
900,78 

COST  t  VOLUME 

UNIT  COST 
(OOLl.  ARS/CU.FT) 

0. 

0. 

OF  BACKFILL  MATERIAL, 

total  CUST 
(DOLLARS/L .FT ) 

0. 

0. 

SOIL  LATER 

VOLUME 

UNIT  COST 

TOTA|  COST 

(CU,  F  T  /L  .FT) 

(OOLLARS/CU.FT) 

(OOLLARS/L.F  T ) 

1 

SOS. 6! 

0. 

0. 

2 

0. 

9. 

9. 

FIlTFH  zone 

0. 

0. 

9. 

T 

210.77 

0. 

6 

0. 

0, 

COST  A  VOluME  OF  CONCRETE 

.  J  .  .  .  A  •  A 

A  A  .  *  .  .  ,  A  .  .  .  .  ,  ,  ,  , 

sfc  t in* 

UNIT  COST 

TOTAL  CUST 

(CU.FT/I  .FT) 

(OOLLARS/CU.FT) 

(DOLLARS/L.FT) 

STEM 

151.62 

1.00 

111 .62 

RASE 

117.17 

1.00 

117,57 

key 

12. S5 

1.00 

12,55 

TOTAL  CONr«ETF  volume  a  261,5(1  (CU  FT  /  LF>,  FOB  LOAD  CASE  2 


M 

*  BEGIN  HO  I L  CONTROL  CALCULATIONS  FOR  LOAf)  CASE  I 

* 


the  COMPUTED  CRFtP  RATJO  FOR  A  TIP  F  LE  V  ,  OF  Il.BO  IS  2.1J7J 


« 

«  PFGIN  HO  I L  CONTROL  CALCULATIONS  FOR  LOAD  CASE  2 

« 


THE  COMPUTEn  CBFFF>  RATIO  FOR  A  TIP  FLEV,  OF  11,90  IS 


2,6287 
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ELOOOWALL  EXAMPLE  (OESIGN/COMPlex  «>IL) 
17,12120  on  12/  2/80 


*  RE  G 1 N  OX T A  CHECX  FOR  ACTIVE  EARTH  PRESSURES  COMPUTATION 

« 


COtlLOMR'S  COEFFICIENTS  OE  ACTIVE  EARTH  PRESSURES  EOR| 
BACKF IL^  t A  YE R  XA  VA^nf 

4  J  41^  •  t  I 

1  0.5S7R 


HORIZONTAL  ACTIVE  EARTH  PRESSURES  E OR  LOAD  CASE  I 
E  Op  CLASSIC (COULOMR)  ANALYSIS  IN  3P  IE  ACE  OE  STEM) 


OUTPUT  OE  ARRAYS  HS,  EHS ,  ANO  TVS  IN  MODULE  SP  EQR  CLASSIC  ANALYSIS, 

ELEVATION  INCREMENTAL  HORIZONTAL  INCREMENTAL  HORIZONTAL 
STATIC  FORCE  EARTHQUAKE  FORCE 

(FT)  (LflS/ET)  fLRS/ET ) 


is  B  o  oo  o. 
lo , ooo  n , 
Si, ooo  o, 
17, ooo  0, 
ll.non  o, 
lo.ono  n, 
2q,000  0, 
28,000  o, 
27,000  0, 
28.000  0, 
2S,"00  0, 
7u , 7  IP  0, 


E OR  The  amove  LOAD  case  The  RESULTANT  FORCES  A  RE  I 

RESULTANT  horizontal  STATIC  ACTIVE  FORCE  »  0,  LRS/hUR J  Z  FT 

ACTING  at  ELEVATION  0. 

RESULTANT  HORIZONTAL  active  Forte  UN  EXCFSS  OF  STATIC) 
n  I  If  TO  EARTHQUAKE  »  o,  LRS/HORIZ  FT 

acting  at  elevation  fl. 


flooowail  fyampif.  (oesion/comple *  wall) 

t7|J?i?«  on  t?/  2/ro 


■ 

*  BEGIN  RATA  ChFC*  FOR  ACTIVE  FAWTM  PRESSURES  COMPUTATION 

« 


COULOMB'S  COEFFICIENTS  OF  ACTIVE  FABTH  PRESSURES  FOR | 
HACKF II ^  L AYER  KA  VA^UE 

'"otsSTO ' 


HORIZONTAL  ACTIVE  FARTM  PRESSURES  FOR  LOAD  CASE  2 
for  CLASSIC (COULOMH1  ANALYSIS  IN  SP  {FACE  OF  STEM) 


OUTPUT  OF  ARRAYS  HS,  EHS,  AND  YVS  IN  MODULE.  SP  FOR  CLASSIC  ANALYSIS, 

ELEVATION  INCREMENTAL  HORIZONTAL  INCREMENTAL  HORIZONTAL 
STATIC  FORCE  EARTHQUAKE  FORCE 

(FT)  (LR8/FT)  ILPS/FT) 


Ss.noo 

3o,000 

Js.onn 
3?. ooo 
3l,onn 
30,000 
Pr.ooo 
20,000 
27.000 

2ft , 000 
2S , 0  00 

2U.230 


FOR  the  ABOVE  LPAO  case  the  resultant  forces  ARE  I 

RESULTANT  HORIZONTAL  static  active  FORCE  »  0,  LRS/mORTZ  ft 

ACTING  AT  ELEVATION  0. 

RESULTANT  HIJRI70NTAL  ACTIVE  FORCE  (IN  EFCESS  OF  STATIC) 

OUF  TO  earthquake  «  0,  LPS/HORIZ  ft 

acting  AT  FLEVATION  0. 


«  E»IT  “OOlllF  fa 

« 


CRFFP  RATjO  CALCULATED  WITHOUT  SHF  F  T  PILE  CUTOFF  ■  2,03 

« 

«  UPOATF  FIlF  RESET 


COmm»ho  ENTfRFOi 
RU1'  wo 


14-61 


flUdd.alL  fxa-fiE  tnf- sir.N/rnuPLf  «  wall) 
1 7 » is 1 1 1  on  i?/  2/*o 


■  begin  "»t»  check  for  Monuuf  -o 


cnxPifTf.  THf  trial  wall  rescript  ion, 

default  VALUE  nt  o,  USED  FOP  FUSER  (i.DAD  CASE  1) 

««•  mite  «»*  T-wAlLS  OVER  28,0  Effr  HIGH  may  re  UNECONOMICAL 
«ITh  C»nT Ilf  Vf  »  STEMS, 


of  F  AUL  T 

value 

OF 

1 s ,  ooooo 

USED 

FOR 

T  S  T  T 

(1  DAD 

CASE 

I  1 

DEE  AUL  T 

value 

nr 

iB.ooooo 

USED 

r  op 

TOE  HT 

(LOAD 

CASE 

1  1 

OF  FAULT 

value 

PF 

loo.oooo 

USED 

fop 

TS2 

(LOAD 

CASE 

I  ) 

default 

value 

OF 

t  s , ooooo 

USED 

FOP 

HEEL  T2 

(LOAD 

CASE 

I  I 

DEFAULT 

value 

nr 

18.00000 

USED 

FOR 

WKE  Y 

(LOAD 

CASE 

1  I 

OF  fault 

value 

or 

1,000000 

USED 

FOR 

BK  YE 

(LOAD 

CASE 

1  I 

w 

CALCULATED 

TD  BE  1<i, 

1ST 

default 

value 

nr 

0 

USED 

FOP 

IRSAmE 

(LOAD 

CASE 

1) 

«ITH  raSF  BiOIiiJ  (»raSFR«,  0,0  FOR  RECTANGULAR)  ■  0,  FEET, 

TOf  E  NO  OE  RASE  UK1  I  T  WIDTH  *  1  ,  0000  FT,  AND 

HEEL  END  OF  RASF  UNIT  WIpTn  ■  1,0000  FT, 

(mask  working  point  is  i.o  ft,  wjdei. 

LOwfST  CONCRETE  »  tl.OO  FT,,  AT  BOTTOM  OF  KEY 

DEFAULT  VALllf  he  1!  USED  FOR  MAXBAR  (LOAD  CASE  !) 

SPA-IN  CALCULATED  TO  RE  J.hfcOO 

-4)11-0-  STEEL  AREA  PER  FOOT,  CALCULATED  FROM 
.n,  11  RAPS  (“AXBAR1  AT  S.fcfe  INCHES  (SPA-INI, 

IS  S. IIS  SO.  IN,  /  FT, 

..........  PRESSURE  data  VERIFICATION  for  LOAD  CASF  I 

FH  TOP  CALCULATED  TO  HE  00,000 

FOR  LOAD  CASE  1 

»  NPPO  IS  1 

default  value  of  1,  000000  USED  FOR  AOSF(LC)  (I  DAD  CASE  1) 

..........  PRESSURE  DATA  VERIFICATION  FOR  LOAD  CASF  2  --------- 

Eh  TOP  C»IC"L*TEO  TO  RF  S  7 , 0  0  0 

FOR  LOAD  C4SF  ? 


>  NPPD  IS  1 


default 

VALl'E 

OF 

t ,000000 

f No  OF  PRESSURE 

JOOO.OOO 

use  0 

DATE 

useo 

FOB  AOSf(LC) 

nn»D 

case 

?) 

Off  AM(.  r 

VALUE 

nr 

FOB 

F  PCON 

f  1.  0*0 

C*SE 

t  ) 

Of faui t 

VALUE 

OF 

0,2900000f  OS 

l'5f  n 

FOB 

estl 

C 

<c 

O 

-J 

C*9f 

1  ) 

Of FAULT 

VALl'E 

nr 

p ,  1  P  n  n  n  o 

( « .1 F  n 

FOB 

RATION 

f  L  0*0 

C‘St 

1  ) 

coordinates  nr  corners  ns  wall  cboss»sect ion 

K*rnnwni«iTES  ARF  ♦  tnnon  HtEL  FROM  BASIC  WORKING  POINT  (gwp) 
Vf OOPOIN4TES  ARE  ELEVATIONS 


PF, 

m  m 

Y 

V 

DESCRIPTION  of  point 

1 

0. 

60 , 0*0^ 

BASIC  WORK  t NG  POINT  *  TOE •SIDE  OF  ST£m  TOP 

? 

-i  .airs 

£5  soon 

bottom  of  t  of  *  s i of  face  of  stem 

(AT 

T  5 1  ) 

3 

-1 .BITS 

£5,5000 

R  F  T  w  £  f  N  TSt  ANO  TS?,  ON  TOP  FACE 

OF 

TOE 

a 

•iS.DOU? 

E5.S000 

TOP  OF  T 0 f M T  (  A T  OUTER  fwo  OF  1k> 

s 

»tN,6flil? 

£« . oroo 

TOf  END  OF  BASE  »  AT  BTE  1 

h 

^1.5'ipS 

IT ,<<6£5 

top  of  Tnf.sjnf  face  of  key 

7 

?S. 3BSB 

1  1  .BO£«i 

BOTTOM  OF  TOE-SIDE  FACE  of  KfY 

ft 

Po.RBSB 

1  1  ,  B  0  P  5 

BOTTOM  OF  MffL.$If)f  FACf  OF  KfY 

P 

£6,RB5B 

I6,B0£5 

TOP  OF  MffL.SIOE  FAOF  of  KEY 

1  o 

?6,RB5f 

lfc,B0?5 

ME  F  C  E NO  OF  BASE 

1 1 

£6. ROB* 

1  * ,«0?5 

TOP  OF  MffLT?  ■  TOP  OF  OUTER  End 

OF 

MEEl 

i  ? 

I, BOOT 

iz.tuzr 

BOTTOM  ()F  Hf  f  L  »s  I  Of  FACE  OF  STEM 

1 1 

1 .5000 

60,0000 

BOTTOM  OF  MEEt-SIOE  TOP  PANEL  OF 

STtM 

1  a 

1,5000 

60,0000 

TOP  OF  MEEL.SIRE  face  of  STEM 

t  5 

?6, M5B 

1 I ,  B0£5 

BOTTOM  or  CUTOFF  PALI  UNDER  KEY 

default 

value 

nr 

0,3500000 

UJFO 

r  OR 

RATIOF 

[LOAD 

CASE 

1 ) 

OEFAIIL  t 

vaLUF 

nr 

£0000,00 

usrn 

pop 

FSTL“* 

ILDAO 

CASE 

1 ) 

DEFAULT 

value 

nr 

0 

osrn 

rnR 

IFDR 

fLOAD 

CASE 

1  > 

oefaul  T 

value 

nf 

3,500000 

unf.n 

r  PR 

COVHS 

(LOAD 

CASE 

1 ) 

nf fault 

value 

nr 

3.500000 

us  6.0 

for 

COVTS 

(LOAD 

CASE 

I ) 

DEFAULT 

value 

nr 

3,500000 

tJSF  o 

rop 

CCVtR 

f  LDAO 

C*SF 

1 ) 

Of  FAUI,  T 

v A l  iiE 

nf 

u, 500000 

US6.0 

r  pp 

COVBB 

(LOAD 

C*SE 

1 ) 

D£  F  A1JL  T 

V  At  uF 

nf 

£.375000 

"Sr  n 

row 

SPARL 

f  L  0  A  0 

C*SE 

I ) 

Combined 

RMS  I  vr 

PRESSURE  VALUE 

OF  -££B3, 

SBB 

usfd  fob 

load 

CASE 

CO“B1NFO 

P*S$T VF 

PRESSURE  VALUE 

nt  m  ' 

l  B  0  1  , 

6  B  0 

USEO  FOB 

LDAD 

CASE 
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fiooo.ak  e*a“Pie  (Of  sign/compi  Ex  *»il) 

17|}Siur  O'j  i?/  ?/ro 


«  MET.  In  AlIFRnaTF  «F  TmoP  (  wSD)  H(MGN 

a 

T  Hf  AROVf  T  A  H  I.  F  (IF  X-  Atgn  V  .£  0(190  t  N  *  T  E  S  AMO  THE  FOLLOWING  TABLE  OF  DATA 
LISTS  DESCRIBE  THf  mall  ASSUMED  Fno  THE  DESIGN  ANALYSTS  FREE  BODIES. 

IF  The  FInae  OIMENSI0MS  TURN  OUT  Tn  RE  SUBSTANTIALLY  DIFFERENT, 


YOU  1 

“AY  "ANT  TO 

RUN  M0OULF  "0 

again. 

*1  A 

fts 

Tm? 

STR 

HFFLH 

p  p  ,  o  o  o  n  o 

10,16667 

0.  J3SS33J 

a?. RR518 

wL  A  ^ 

R  w 

HS 

8  A  SE  9  IL1ST»MLB9) 

uj.Soono 

0,1670000 

0. 

-LAM 

HEEL  I? 

HEF.LH 

hF  fc  L  T  1 

IB.OOOnn 

??,995t  R 

1 R ,  00000 

-  t  A  « 

KFL  AG 

OKF  Y 

«KEY 

BKTF 

0 

s.oonooo 

18,00000 

3,000000 

-LAS 

TSTT 

TSR 

TSTR 

HgTPH  HSTPB 

1  S.  000(1(1 

HSBPH 

?,075?TO 

o, snoooon 

■  60,05789 

•0, 1 2JO000E  31  o. 

*L  A  T 

BTE  1 

ToehT 

TS2 

TNI  T  S 1 

?o ,  ooono 

IB, 00000 

100,0000 

0,  .0.12JU000E 

TMI  NR 

Thins 

1  R  ,  0  0  0  0  0 

ib.ooooo 

a 

a  «(GIN  T11E  DESIGN 


BUT  OF  I NF  t  IN  AND  I Nf  RE  *  SF  THICKNESS  AS  NEEOFO  FUR  SHEAR 

a 

a  REGIN  STEM  DESIGN 

a 

put  re i nf .  in  and  increase  thickness  *s  needfd  f0B  shear 

a 

a  BEGIN  «f y  DESIGN 

a 

PUT  OEINF,  IN  AND  I NC  RE  *SF  TMICKNFSS  As  nEFOEO  For  shear 

«Fv  data  »«fy,  bktf  abi  lRfonnon  and  ?b,15I>5J 

«ITh  dsFy  j  s.nooonn 
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•  «FEl  nf-slr.'i 

« 

out  »e1nf,  t  sr  »Mi  INCREASE  ThicknfsS  AS  NfEOED  FOR  ShFAR 

a 

a  ofs jr.M  g um m 4 w v 


*t  A 

F  TS 

bO, 000(1(1 

Tw? 

lu,1ftft92 

STO 

O.JI3151! 

WFFt" 

23,5500ft 

ft* 

u  2 ,  5 1>  i)  o  o 

«S 

o, ifeTonno 

BASER  atJT»"LHR) 

0. 

*\  A* 

“EfLT? 

Ift.ooonn 

heel* 

23,ftftn<ift 

HEEl.T  1 
95.92278 

*1  AH 

F  F  L  A  C. 

0 

ofe  r 
S.oooono 

"FEY 

18,00000 

ft  K  T  F 

28.15253 

»l  AS 

TSTT 

tft.onooO 

wSBPB 

1 ,«b2ftT2 

T  S  B 

o ,5000000 

T  3  T  ft 

87,99|Qb 

BSTPM 

20,1  808(1 

hStpb 

0. 

*L  AT 

bTE  1 

2u , nnooO 

T  O  F  H  T 

1  ft ,  0  r.  o  o  o 

T  82 

100,0000 

T  "  1 

0. 

ESI 

100.0000 

•  ••• 

TmJmm 

1«.o<1000 

TM  I  N  3 

lft.onooo 

coordinates  op 

corners  of  *ali 

CROSS-StCTtON 

*.(-000nlM4Tf  S  4  OF  «  70"ARO  "EEL  ERQM  basic  "ORFINC  POINT  I  B"P  ) 

y. coordinates  are  elevations 


PE. 

X 

Y 

oescription  he  PorwT 

1 

0, 

60  tnonn 

BASIC  *  ORF I  NO  POINT  *  TOE" SIDE  OF  SlE“  TOP 

2 

•  1  ,uuft2 

2ft , 3 1 92 

BOTTOM  OF  TOE »9 1 OE  FACE  OE  STE* 

(AT 

Tsn 

3 

-1 , UUftO 

2ft.  3102 

“F  T "E  F  N  TS1  AND  TS2,  ON  TOP  FACE 

OF 

TOE 

u 

•Ift,b0u2 

2ft  ,  fto  0  0 

TnP  OF  T OE WT  «  AT  OIITFR  ENO  OF  Tw2 

s 

*  1  ft , b°  0  2 

2U  ,0000 

TOF  ENO  of  BASE  *  AT  BTEI 

6 

2ft , 2082 

17,1893 

TOP  OF  T0E.9I0E  FACE  OF  FEY 

T 

2ft , SRftft 

1 1.902ft 

bottom  of  toe. side  face  of  fey 

* 

2b , BRftft 

1  1  ,902ft 

bottom  of  HEEI-9I0E.  face  OF  fE  y 

Q 

2b.89ft8 

1 b , 00  2ft 

top  OF  MFEL-SJOE  FaCF  OF  fey 

1  0 

2ft , RRftfl 

lb, 902ft 

BFFL  ENO  OF  BASE 

1 1 

2b.ftRft8 

lft.UOJft 

Top  OF  MFELT2  «  TOP  OF  Ol.lTrp  ENO 

OF 

NfEL 

12 

3.3“ft« 

2  o  ,  b  7  ft  3 

BOTTOM  OF  HFEL-S10E  FACE  OF  STE* 

1  3 

1  ,ft000 

39,8192 

BOTTOM  OE  HEEI-S10E  TOP  PANEL  OE 

9TtM 

1  <J 

1  .Soon 

60 ,  oonn 

top  oe  MEfl-SIOE  fate  nF  stem 

1ft 

2b. 1 uftft 

1 1 ,902ft 

bottom  OF  Cl'TOFF  "All  IJNOEP  FEY 

14-65 


~1 


fwt  *F  1  M  (lx  r  1  M.  !  *  !b>  M'U.iu|m.  I  A  ml  t  .ill  I.1ML9  a  I  »  f  *  i,  i  - 

e-  WfQUIRf  MfNTS  (.125  Pf»CFNT  OF  toft  I M  EACH  F  kCt} 

T4MLF  OF  sIFFL  VALUES  TN  SU",  80.  In,  /  Ft, 


M 

f  LEV. 

‘sasic*! 

ASTLSMfp, 1 | 

8STLS«(m.2> 

8STt.3M(M,  3) 

\ 

ftn  #0n 

0.277 

0,277 

2 

50, To 

0,277 

0,277 

\ 

ft  .  rt  0 

0,285 

0 , 285 

n 

57. on 

0.205 

0.203 

****** 

8 

ft  ft  ,  ft  0 

0,  *00 

0  ,  3  o  0 

ft 

88. On 

0,508 

0,308 

7 

50, on 

0,515 

0,515 

ft 

55.00 

0,525 

0,323 

****** 

9 

5?,  no 

0,  550 

0,330 

\  0 

51,00 

0,557 

0,357 

\  1 

sntrtfl 

0,305 

0  ,  3  (|  5 

****** 

i  ? 

0  o .  (1  o 

0,582 

0  ,  3 82 

****** 

****** 

i ) 

08,00 

0,  300 

O.Otfc 

1  a 

ut.on 

0,587 

P  ,  ftO  * 

1  5 

08.00 

0,575 

0. 76| 

****** 

\  ft 

05.no 

0.385 

0,033 

****** 

1  7 

UU#00 

0  ,  330 

1,128 

(8 

05.00 

n  t*9ft 

1  ,  SdO 

****** 

10 

«2.00 

0 ,0  05 

1  .580 

****** 

20 

“1  .00 

0  ,  u  l  5 

1  #  ft  (I  ft 

21 

00. 00 

0,020 

2.138 

****** 

22 

50.00 

o , uuo 

2.518 

****** 

?\ 

58.00 

0,000 

2.082 

2<J 

57.00 

0  ,  UUO 

2.853 

****** 

2s 

58.00 

0 . 0  o  0 

2.833 

****** 

?ft 

58,00 

0.  UUO 

3,023 

27 

50,00 

0 ,  u  uO 

3.221 

****** 

28 

55,00 

0,000 

3.018 

?Q 

52,00 

0,000 

3.812 

in 

3  I  ,oo 

P,  UUO 

3.708 

****** 

51 

50,00 

0,000 

3,075 

*****  ft 

32 

20,00 

0,000 

0.138 

****** 

33 

28,00 

0 ,  Uuo 

0,288 

****** 

to 

27.00 

0.000 

0.0?? 

«**♦*• 

55 

25, 00 

0.  aoo 

o,5oo 

****** 

T»«ie  pf  s  T  F  f  L  VALIIFS  IN 

H»SE,  SO. 

IN,  /  FT, 

(8 

■  1  AT 

f  NO  ()F  TPE1 

M 

1187, 

*ST|_RT  (»,  1  ) 

»STl«T (M.2, 

ASTLHBfM, 1 ) 

ASHR8  c«,21 

ASM-BB  l 

\ 

0. 

0,500 

0,300 

****** 

***** 

2 

1,00 

0,300 

0,300 

****** 

***** 

3 

2,oo 

0.330 

0,330 

****** 

***** 

a 

3,  r,n 

0,380 

0.380 

****** 

***** 

5 

0,  no 

0,300 

o.uoo 

****** 

*  *  *  ft  * 

ft 

5 ,  Oo 

0.020 

0,730 

****** 

7 

ft  ,oo 

o  % uuo 

P  t  9U7 

****** 

***** 

A 

7,  on 

p,  uuo 

1,1<»2 

****** 

***** 

9 

ft .  no 

0  ,  UUP 

1  ,uu7 

****** 

*  «  «  •  • 

t  0 

0,00 

P  ,  UUP 

1,708 

****** 

***** 

1 1 

io.oo 

0  ,U4P 

1 .07U 

****** 

***** 

12 

11.00 

0  9q  up 

2,2«3 

****** 

•  ft  *  *  * 

1 3 

12.on 

P  ,  uu  0 

2 ,51  u 

****** 

•  *  *  •  • 

1 0 

15.00 

0 ,  u  u  n 

2,7*5 

****** 

***** 

15 

lu.nn 

0 ,  u uo 

3,200 

****** 

***** 

1  P 

1  7 

1ft  P  0 

1  ft 

1  7  ,'  0  0 

««*•*• 

***** 

3) 
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* 


I o  1  a  ,  n n  ******  ******  ****** 

?o  1*5.00  ******  ******  ****** 

21  20,on  2,2*3  ******  0,#uo 

22  ?l,oo  2,138  ******  O.ttUO 

?3  ??.op  i  ,9f»*  ******  fl.uao 

24  2  3,00  1,834  ******  0,440 

25  ?4,oo  1,678  ******  0,440 

2*  ?S,oo  1,515  ******  fl.iliiO 

27  28,00  1,350  ******  0,440 

28  ?  7 , 0  0  1,103  ******  0,440 

2°  28,00  1,015  ******  0,440 

30  ?9,00  0,440  ******  0,440 

31  30,00  0,440  ******  0,440 

3  2  3  1  ,  0(1  0,440  ******  0,440 

33  32, 00  0,440  •«*•»*  0,440 

34  33,00  0,440  ******  0,440 

35  34,0(1  0,440  ******  0,483 

38  35.00  0.423  ******  1,049 

37  38,08  0,405  *««««*  1,217 

38  37,flo  0,3«7  ******  1,384 

39  38,00  0,3o9  ******  1,547 

40  39,00  0,351  •«««**  1  ,  TO  5 

“1  '*0,00  0,  33  3  «««**«  1,85? 

42  41,00  0,318  *«*»««  1,98b 

43  u?,0o  0,316  ******  1,986 


ASTl*  »  1,098  SO  IN  /  PT 

******  *  “IJNPEPInED" 

NPTfi  paraoPaPh  S*?t  8(31  PP  EM  mo. 2. 2501  CAN  «E  1NTe9PB{TED 

T0  M tAN  1 m  A  T  The  TPP  or  HEEL  Ar  THC  key  M(jjt  HAVE  at  l  f  a  s  t  as 

MUCH  BE INF09CF“ENT  AS  the  TOE-SlPE  PACE  OP  THE  KEY,  ThIS  REQUIREMENT 

mas  NOT  CPNRTnEBEO  nhem  PETER“INtNr.  THE  BEINPORCJNO  *H(1mn  IN  TmE  TABLE 

AflPVE  POP  ASTI  81(1  OC.INA)  MMEOE  LOf  IS  the  LOCATION 

»NP  LNA  Is  the  L*YE»  MIMBEB, 

* 

•  UPPATE  »  IlE  PFSE  T 

« 

COMMAMO  ENtFBEni 
PNP 
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14-3  EXAMPLE  C:  STABILITY  ANALYSIS  AND  STRUCTURAL  DESIGN  OF 


EXHIBIT  H  WALL: 


r  exhibits  J-rc 

Zoc Ci/i D ©  Cvr.lefT  JilJ  p>e  r~jt  n->  7  S~/yci 

cV>  U^/{,  Jo?  /?ffSSs*S 

brr^/+//)4  -/7r>^j  j-Jc  5-/dLJi  +  -'  2t?9/«s.*S ,  Se*~  3  **  ^ ?  v' 

***/  bwj  ^IboJ  IaJ?H  t'Lz/cj}  **  2m  3  ^^7 

f'njki  *  pijsn*.  ptessur*  no  m  Ji*  kef  *•?*'*');  Ao 

S ho--  /Ac  t*>jt  xro/2  ?>;j 

«.-<  Jte  struck  ^  ^/z  /j’" 


e/ef.  1O0.C0 
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*ot  d  f  ycpa i a 

*1  1ST 

iooo  ini r 

1010  X 

iodo  r 

10X''  II 

1 0 ■  NAMr  EXAMPLE  D  -  ANAIY/F  EXMTHlr  h  UAL  I  .  THEN  RFSIGN  WITH  MORUl  I  W 
10  4'.",  RFh 

10'., 0  KIM  BASIC  OI-NIKAl.  WALL  EXAMPLE  -  STAPH  I  TY  ANALYSIS,  STRESS  RESIGN 
1  I  00  hi  M 

1110  kIM  I  INF  1000  (ANSWER  I  >  SET  ALL  LOAP  CARF  S  FOR  rUIFUi  WALL  ACTION, 
11. ‘0  KFM  USl  PATA  LIST  TYPE  TO  RESET  LOAP  CARP  D  FOR  RF  1 A f NINO  UAI  I  ACT 
II. TO  I  YF’F  ?  D 
1  1  40  Rl  M 

I  ISO  RIM  I  INF"  10X0  (ANSWER  H)  SET  AL I  LOAP  CASES  FOR  HYDRAULIC  OPTIONS) 

I  1 40  Rl  M  TH  IS  IS  NOT  CHANGEABLE 
I  I/O  RI  M 

."’000  SI  T  1 1  0  00  700  1 25  C  0  V.  0 

.'010  KI  M  DATA  1  1ST  SPT7  WILL  PE  COPIED  AUTOMATICALLY  TROM  DATA  LIST  SPEX 

I'0 1 S  REM 

DODO  SSFIC  0  0A.5  LOO.O 

DOXO  SSI  0  £17.5  100.0 

.-030  RI  M 

00  40  SEE  X  DO  700  IDS  DO  700  8000  8000  8000  8000  50 

D 1 00  SOI  E  D  1  100.0  07.5  0  07.0  RA.5  0  100.0 

DUO  REM 

DDOO  SEEP  0  87.5  97.0  0  0  1  1 

PXOO  REM 

XOOO  Wl  A  LOO.O  5.  A  C  C 

X010  Wl  AP  1  A .  X  10.0  DO  .  0  0.0 

XO.'O  Wl  AH  18.0  C  10.0 
XOXO  Wl  Al\  0  5./  18.0  8.14D857 

XO 40  Wl  AS  10.0  0.19X540X87  D4.0  0.0  0.0  C 

.7050  Wl  A  T  flX.O  1F1.0  100.0  0.0  C 

xooo  rf  n 

XO/O  RL  M  NIUE  USE  FIE.  REM  COMMAND  TO  ANNO  TE  DATA  FILE  (NOT  EXECUTED) 

xono  l,r  M  (  I  HERE  ARE  ACTUALLY  ONLY  10  LINES  OEDATA  FOR  X  LOAD  CASES) 

4000  REM 
4  100  IlfDAIr 
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♦Kiiiy  tupa.r 

i:V01/IW  11.609 


program  tuba  -  tis-fs-ro  o?7 

THAI  I  DFSTGN/ANAL YSTS 
RTl  1.0  AUG  BO 

( FlFSF'OND  WTIH  ?  FOR  ANY  HELP) 

inter  iifdati  f  ti  f  name  r/  char  max) 

~f  xcurn 


FOR  RFPORI  F  F  L  F  • 

fn rr r  namf  rn  bf  iisfp  on  report  file  ihent  harp,  j?  char.  max. 

?M.L  .  WAT  IF!'. 

ENTER  YOUR  MACON  ACCOUNT  NUMBER 


INTER  NAMF  OF  COMMANB-BATA  FILE  OR 

FNTLR  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  10  BE  ENTERED  INTERACTIVELY 
VF  Xf'DATA 

PROCESSING  BATA  FILE. . . 

» 

I  UPBATT  FTLF  RESET 


I 

I  BATA  FILE  PROCESSING  BONE 

I 

I  RETURN  TO  INTERACTIVE  INPUT 

f 

COMMAND 
T’RUN  FA 


THE  RF  SOI  T  ANT  RATIO  ~  0.3014,  FOR  LOAD  CASE  1 


THE  RE  SUL  TANT  RATIO  -  O.Ol/r,,  FOR  1  OAB  CASF  ? 


THE  RESULTANT  RAT  III  0.31’M,  FOR  I  OAB  CASF  3 


FINAI  FACTOR  OF  SAFETY  AGATNST  SLIDING  3.99,  FOR  1  OAR  CASF  1 

BY  Alt.  OUABt  F  S 1  RF  NOTH  Ml"  I  MOB 

C  r/f  SII’C'  IANF  HI  IANPHI/I  S 


I  TNAI  FACTOR  (H  SAI  I  I Y  AG  A 1  NS  I  SI  I  B  I  NO  I..IO.  I  OR  I  OAB  CASI 

BY  SHI  AR  IRILlION  Mr  I  HOB 


FINAI  FAC  I  OR  01  SAI  I  I Y  AGAINST  SI  I  B I  NO  1.V9.  I  OR  I  OAB  CAM  I 

PY  Al  tOWABl  I  STRINGIU  MFTHOB 

F'  r/Fsi:’f,'  iani  oi  lANrur/rs 
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total  coNfRf  rt  uni  ump 


a?.  12  ( i:d  i  r  /  if),  for  load  case  i 


TOT  Al  CONCRFTE  VOLUMF  A? .  I ?  (Cl)  FI  /  LF  )  .  FOR  LOAD  CASE  0 


TOTAL  CONCRETE  VOLUME  ^  A2.13  (LIT  FT/  I  F).  FOR  LOAD  CASE  3 

ENTER  1  TO  SEE  RIOTS  OF  THE  DATA  AND  ANALYSES 

(MAKE  HARD  COPY  DEFORE  CARR T ABE  RETURN) 

<noff:  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD.) 

OR  0  TO  OflTT  THE  PLOTS 
T><) 

» 

I  UF  DAir  F  II  F  RESET 

* 


t 

I  COMMAND  DATA  PHASE  ENTERED 

» 

COMMAND 
?RUN  UD 

» 

t  DEO  IN  DATA  CHECK  E OR  MODULE  WD 

I 

COMPLETE  THE  TRIAL  WAI  L  PESCRIPT ION! 

TO  OCT  DEE  ALII  T  VAI  (IF  FOR  TEEM’,  ANSWER  NEXT  OUESTION  WITH  A  CARRIAGE  RETURN 

M#  ITEM  IS  NOT  DEFINED.  SO  YOU  MUST 
ENTER  0  TO  USE  LOAD  CASES  AS-IS 

OR  1  TO  ALSO  USE  EM  ALTERNATE  SPECIAL  LOADINGS 

(A  CARRIAGE  RETURN  UTLt  INSERT  THIS  DEFAULT 
VALUE  OF  1) 

OR  f  FOR  MORE  INFORMATION 

OR  C  TO  CONTINUE  DATA  CHECK  WITHOUT  COMPUTATIONS 
OR  *  TO  APOR  T  THE  MODU1 E 

’() 

I 

I  DFOTN  AIIFRNATE  METHOD  (USD)  DESIGN 

I 

ENTER  TOt  I  OAD  C ASF  NIIMPER  YOU  WANT  TO  DCFIION  FOR 
OR  A  ZERO  FOR  AL  l  ,.OAP  CASES  IN  DATA  l  1ST  ■CASE* 

OR  A  *  FO  APOR  I  THE  MODULE 

-?o 

I 

»  DESIGN  SUMMARY 

I 
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WLA  F T  S 

run 

s  r  r 

HEEL  W 

100.0000 

5.600000 

o.snsssHS 

o.  vr.oooo 

Wl.  A  r«  KU 

ns 

F<ASFR  (LIST 

1  A . SO 000 

0. 

0. 

WL  All  HEE!  7  ? 

HE  El  U 

HEEL  7  1 

in. 00000 

0.950000 

18.00000 

WLAN  KF  LAG 

I IK F  Y 

WKEY 

HKTF 

0 

5 . 900000 

18.00000 

8.142857 

wl as  tsrr 

rsn 

Tsrr< 

HSTFH 

i a. ooooo 

0.1935484 

2 1 . OOOOO 

0. 

MSHFK 

0. 

wt  a  r  r«rrt 

TCIEHT 

TS2 

TW1 

ns. ooooo 

18.00000 

100.0000 

0. 

- .  TMTNP 

TMINS 

i n. ooooo 

18.00000 

1 

1  lirr»ATT  FILE 

RF  SET 

t 

I 

i  coAmanh  riA  r a  fmabf  enterer 

t 

COMMANP 
Tf  NH 

entf  r  r.  to  utnh  report  to  atu  r.  t  erminai. 
or  o  tci  savf  rr  ns  ci  permanent  file 

OR  1  TO  OF' T ACM  (HF.STROY)  1T-- 

T>f, 

ENTER  YflllR  AHP  CFNIFR  TFRM7NAL  MACON  STATION  CODE 
?RO 

SNUMH  »  ?PIT,r 


v«o»jr  ijrrl.iTf’  flip  fur  future*  restart  i  *  r  ipb»**'.J  EXCIJFTi 
stor  OK  <  Pf‘  1  til  lM|M  w||.«rf  f  i  |  «*«i  ) 

* 


WLBR) 


HSIPP 

0. 


TS1 

100.0000 
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muuuMtiunuuiuuiuuuuumuttMUimiumMuimi 

1  I  i  u?  1 1  5  0 N  1?/  VAO 


NOTfS  TO  £  XPL  A I N  SPECIAL  PRINTOUT  THAT  MIGHT  B1  IN  THIS  FILE-* 

THF  VALUE  1 2Jiif  ♦  JI  "  IS  USED  TO  DENOTE  AN  UNDEFINED  ITfM| 

Twt  VALUE  *•  , t # J2E ♦! 1  *  MEANS  that  the  DEFAULT  VALUE  MAS  REQUESTED, 

a  "memory  Fault  at  ...»  message  probably  mjans  that  nfeoeo  oat*  is  undefined. 


end  of  notes. 

command  EnTeREOi 
INIT 

»•  ALL  OATA  RESET  FOR  FRESH  START  .« 

Command  ENTfREO  | 

F 

Command  EnTeREOi 
m 


1 1  |U?t«?  ON  1 2/  v»n 


MALL  DECLARED  TO  RE  A  HYDRAULIC  FLOOD  mALL 


Command  EnTfREDi 

name  ExampLF  2  -»  ANALYZE  EXHIBIT  m  mALL,  THEN  DESIGN  «ITH  MODULE  m 

Command  FnTf«FD| 

RE« 

Command  EnTeRF.Di 

»Fm  BASIC  GENERAL  »*LL  FXAMPlf  ..  STABILITY  ANALYSIS,  STRESS  DESIGN 

Command  ENTfREO| 

RF  M 

COMMAND  EnTfREDi 

RFM  LINE  1 n?P  (ANSMER  FI  SFT  ALl  I  0 A 0  CASES  FOR  FLOOD  mALL  ACTION, 
Command  EnTeREOi 

®E“  USE  data  LIST  TYPE  TO  RESET  LOAD  CASE  i  FOR  RETAINING  MALL  ACT 

command  EnTfREDi 
TYPE  2  i 

COMMAND  E  NTp  RED | 

REM 

command  EnTfREDi 

RE m  LINE  tfljn  (ANSMER  mj  SET  ALL  I  DAD  CASES  *OR  HYDRAULIC  OPTIONS) 

CO“MAND  EnTFREOi 

BE-  THIS  IS  NOT  CHANGEABLE 

COMMAND  EnTeREOi 
BE  M 
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C0--AN0  fMTfRFOl 

SPN1  0  ?0  700  1  ?S  C  0  C  0 

pO-MANO  FNtfRFDl 

RF-  data  trst  sptt  ••m  copifp  auto-m ic*llv  fro*  oata  list  spes 

CO-manO  FNTF  BE1"1 1 
RE- 

CP--ano  {mtfRFT'i 

SS-C  o  80. *>  100,0 

C0--4-0  (MFUfl'l 
SST  0  8T.S  100.0 

CP--ANO  FnTfRFPi 
UF  m 

fv,  TfQFnt 

spf.  <  pn  ?no  l  ?R  pn  Too  soon  Anno  woon  soon  sn 

C  P  -  -  a  n  n  f  m T f  R F n  t 

snif  p  i  ion, p  8  7,N  o  R7,n  xo,s  o  ltm.o 

CP--ANP  FmTFhFP| 

RF- 

cp--ano  fkterfpi 

SF  t  P  0  *7.S  B7.0  0  0  11 

CO--FMD  EnTFREPi 

QF  - 

co--anp  fntfrfpi 
«l  A  100.0  S.b  c  c 

CO--AND  F.  RTpRF  0| 

»L*B  18,3  10,0  ?0,0  0.0 

CP--ANO  F  N  TF  RFP i 

-L*M  10,0  C  10,0 

CO--ANO  FNTFbFP| 

-1*0  0  <5.7  1«,0  0,1U?PS7 

CO--AN0  ENTfBFPI 

-L*s  10,0  0,1<>3‘i«"3*7  ?«,0  0,0  0,0  C 

C o  —  —  A N 0  E  NTF  **E  0 1 

-L  *  T  83,0  18,0  1  00,0  0,0  C 

CP-manO  f nTfRF. 0 1 
BF  “ 

C0--ANO  ebtfrepi 

RE-  NOTE  USE  OF  RE  -  CO--AN0  TO  ANNOTl  OATA  FILE  (POT  f*ECUTED) 
CO--ANO  FNTfRFOi 

re  -  (T-EBF  ABF  ACTUALLY  ONL  7  10  LT-ES  OFDATA  FOR  3  LP*0  CASE  SI 

CP--ANO  EnTfRFOi 
RE- 

CP--ANP  fNTFREOl 
UPOA  TF 

•  UP04TF  file  PFSFT 

« 
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COMNANO  fuTffffOl 


COmhimo  FnTf9ED| 
SUM  F  A 


E**m° LE  2  ••  ANALyZE  “  *»LL.  Then  DESIGN  *1Th  MfiOULE 

ll|55t?S  0 m  \g/  J/80 


t 

•  BEGIN  SaSTC  STABtLlTy  D ATA  CHEC* 

ft 


default 

V*LLE 

OF 

b2, 50000 

USED 

FOR 

GAMA* 

(LOAD 

CASE 

13 

Of  Fii'uT 

V»Ll£ 

OF 

150,0000 

USED 

FQO 

GAHAC 

fLOAD 

CASE 

n 

DEFAULT 

V*luE 

OF 

o. 

USED 

FOR 

UCf  *SJ 

f  LOAD 

CASE 

i  > 

Off  »utT 

VALUE 

OF 

o. 

USf  0 

FOR 

UCEXSB 

flOAD 

CASE 

n 

Df.F  aulT 

v  ALuE 

OF 

0. 

USED 

FOR 

t/CE  *S5 

(l  DAD 

CASE 

i  ) 

OEf  I'JL  T 

VALUE 

0* 

0. 

USED 

FOR 

UC9F $1 

(LOAD 

CASE 

i ) 

n  e  r » o  u  t 

VALUE 

OF 

0. 

USED 

fqo 

UC9FS2 

(LOAD 

CASE 

1 3 

nEMUL  T 

VALUE 

OF 

0. 

USED 

FOR 

UC6EFZ 

ildad 

CASE 

t ) 

DEFAULT 

VALUE 

OF 

0. 

USED 

*  o» 

UC&FS7 

(LOAD 

CASE 

n 

default 

“ALUE 

OF 

0. 

USED 

FOR 

UC8E SO 

(LOAD 

CASE 

i ) 

DE*  AtjLT 

VALuE 

OF 

1  .000000 

USED 

fqr 

UC«S 

(LOAD 

CASE 

1  3 

nE  F  A U i.  T 

VALuE 

OF 

1  .  000000 

USED 

FQR 

UCoft 

fLOAD 

CASE 

1  3 

"EF  »h(.t 

VALUE 

OF 

1 ,000000 

USED 

FQR 

IIC»* 

(LDAD 

CASE 

1  3 

0‘Uu^T 

VALUE 

OF 

2 

USED 

FOR 

IF»OC 

fLOAD 

CASE 

3  3 

oef *uit 

VALUE 

OF 

1 

USED 

f  OR 

IFSO“ 

fLOAD 

CASE 

1  3 

DEFAULT 

'Ik  LuE 

OF 

1 .ooonon 

USED 

FOR 

cf«a 

fLOAD 

CASE 

3  3 

MO  DEFAULT  VALUE 

F  US  QP-JN 

SO  5E  5  TO 

undefined 

(LOAD 

CASE 

1  3 

Of r»ULT 

VALuE 

OF 

1 .500000 

USED 

f  OR 

FS“3N 

(LOAD 

CASE 

13 

DFF»ulT 

VALuS 

nr 

2 

USED 

F  OR 

NSUDE 

fLOAD 

CASE 

1  3 

OFF  AULT 

v*LuE 

nr 

2 

USED 

FOR 

IFNOC 

f  L  D  AD 

CASE 

23 

Pf  FAULT 

Of 

1 

USED 

FOR 

If  SD- 

f  LDAD 

CASE 

23 

DEFAULT 

VALUE 

nr 

1 ,000000 

USED 

FOR 

CF  ut 

fLOAD 

CASE 

23 

OfF  4UL  T 

value 

nr 

0.5555555 

USED 

FQR 

9Sm  J\ 

fLOAD 

CASE 

23 

Of r ault 

valijE 

nr 

2. O0O00O 

USED 

FOR 

F  5“  3  N 

(LOAD 

CASE 

23 

OF  F  4  l  <L  T 

V  A 1  uE 

nr 

1 

USED 

F  OR 

NSL IDE 

fLOAD 

CASE 

23 

DEFAULT 

value 

nr 

2 

USfn 

FOR 

IF.nc 

(LOAD 

CASE 

5) 
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41'LT 

VALLE 

OF 

1 

USED 

f  0» 

IESD“ 

(LOAD 

CASE 

3 ) 

Of FAui T 

valiE 

OF 

1  ,000000 

USED 

F  DO 

CFma 

(LOAD 

CASE 

3) 

MO  OfcFA’JLT  \)Ll 

\>l  V  OR 

PR-  j  ^ 

SO  SET 

TO 

I'NOEE  INED 

(LOAD 

C‘SE 

5) 

OfFAULT 

value 

OF 

1  .sooooo 

USED 

f  00 

IS“IV 

(LOAD 

CASE 

3) 

OE6-  A n L  T 

valiE 

nr 

? 

USED 

f  oo 

n-SL  IDE 

(LOAD 

CASE 

3) 

Example  ?  ..  anal  Y  7  E  EXHIBIT  M  MALI  ,  THEN  DESIGN  kith  mqOULF 
1  I  |S3l2t>  ON  1?/  3/«fl 


«  begin  Part  ?  OE  stability  n AT*  check 

* 


E  *  * "PL  E  ?  «•  analyze  exhibit  h  mall.  Then  DESIGN  mJTh  mdOULE 

1  1  I  S 5  »  3 &  (IN  12/  5/BO 


* 

*  BEGIN  HOOULE  E A 


VARIABLE  HEFLH  CALCULATEO  R.TP  f B m. T *?. T STB ) 

VARIABLE  hSbPb  CALCULATED  OH  DEFAULTED  TO  CLOSE  COORDINATES, 
HSrPB  a  O.IH5SUB  IN/FT, 


COORDINATES  OF  CORNERS  OF  MALI  CROSS. SECTION 

X-rOOBO  I NA  TE  S  ARE  ♦  TOWARD  HEEL  FRO**  BASIC  WORKING  POINT  (B*P) 
Y. COORDINATE S  ARE  ELEVATIONS 


°T. 

X 

V 

OESCRIPTION  OE  POINT 

1 

0  , 

loo.ooon 

Basic  wopking  point  ■  toe. side  of  ste“  top 

i 

•  A , 25  0  0 

A  9 , 5  0  0  0 

BOTTOM  OE  TOE* SIDE  FACE  OF  STEM 

(AT 

Tsn 

5 

-n,2sno 

BU.V1O0 

RFTWEEN  TSI  and  TS?,  on  top  FACE 

OF 

TOE 

a 

-5. "Son 

BU.SOOO 

TOP  OE  TOfHT  •  AT  OUTER  END  OF  Tw2 

5 

-s.**> on 

fli, 0000 

TOE  END  OF  BASE  ■  AT  BTE1 

E> 

s,?«>no 

flS.onoo 

Top  OE  TOE . S I OE  FACE  OF  KEY 

7 

B.RSOO 

7T.3O00 

BOTTOM  OF  TDE.Sint  FACE  OE  KEY 

A 

I n  ,«sno 

77,3000 

BOTTOM  OE  MFEL-SIOE  FACE  OF  KEY 

9 

lo.ason 

B3.0000 

TOP  OF  HEELwSIOE  EACF  of  key 

1  n 

1 n , u Son 

B3.0000 

HFEL  ENO  OF  BASE 

1 1 

Id.aSDO 

A9 , 5 A  0  ft 

TnP  OF  he E L T 2  ■  TOP  OF  OUTEP  END 

OF 

HEEL 

1? 

t .TSon 

A  9 , 5  A  A  0 

BDTTOM  OF  MEEL-SIDE  face  OF  STEM 

1  3 

1 ,SOOD 

l  no , no aa 

BOTTOM  OE  HEEL-SIOE  TDP  PANEL  OF 

STEM 

1  u 

1 .SHOP 

1  0  A  ,  0  A  ft  A 

TnP  OF  HEEL-SIOE  face  OF  STEM 

«  horizontal  NON.SEFPAGE  PRESSURES  ARE  ZERO 
«  BECAUSE  YDU»  KRACK  VALUE  OF  1  CANCELS  ACTIVE  EARTH 

•  AND  HFCAUSt  PRESSURES  wl  AND/OR  w«  (DATA  LIST  SCwmj 

•  APE  UNDEFINED,  ZERO,  OR  NEGATIVE. 
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THf  FOLLOW  I  MG  TABLE  ! M  t  L  0  0  f  S  WALL  ANn  S01L«.ATER  MASS  ABOVE  BASE,  AMO 
T WE  FORCES  ACT  IMG  ON  IT,  EXCEPT  Th»T  HORIZONTAL  SEEPAGE  AMO  UPLIET 
ARE  MOT  iNClUOfr  HERE,  "ACTIVE  earth"  ImCIOOES  the  w?..9  WATER  PRESSURE 
IF  A  C»AC*  IS  ASSUMfO  IN  Tnf  EARTH  COVER  OVER  THE  E  wn  OF  THE  HEEL, 


1  O A 0  CASE 
VERTICAL 

EOflCF 

LH/SL ICE 

1 

HO  9  1  Z  0  N  T  A  L 

FORCe 

LR/Sl ICF 

MOMENT 

L0-FT/SL1CF 

»*IL 

931  A, 00 

0. 

PIOUS, 8? 

ACTIVE  EARTm 

0. 

0. 

0. 

SniL4«*ATp.  p 

1  0069,06 

n  t 

100719,92 

S  1 1 Q  C  M  a  Q  r,  P  S 

0. 

0. 

o. 

oirect  loao* 

0. 

0, 

o. 

M  I 

n. 

0. 

0. 

FAHTwQUAKf 

0. 

0. 

0. 

TOTAL 

1 9J87 , OS 

0. 

181765,2# 

*  HORIZOMTAi  mom.SF  E  PAGE  PRESSURES  ARE  ZERO 

«  BECAUSE  vouR  "RACK  VALUE  OF  I  CANCELS  ACTIVE  EARTH 

*  AMO  BECAUSE  PRESSURES  wj  AMO/OR  wu  (DATA  LIST  SC«H) 
«  ARE  UMOfEIMEO,  ZERO,  OR  NEGATIVE, 


Thf  following  Table  IMCLUOES  wail  AMn  SOII*.aTer  mass  ABOVE  base,  AMO 
THE  forces  acting  ON  TT,  EXFEPT  that  HORIZONTAL  SEEPAGE  ANO  UPLIFT 
ape  not  I „ci Unf  n  MERE,  "ACTIVE  Earth"  INCLUDES  The  WATER  PRESSURE 

IE  A  CRACK  IS  A S S U M E_ 0  IN  THE  EARTH  COVER  OVER  THE  END  OF  THE  mEEL, 


L'lAO  CASE 
VERTICAL 

FORCE 

LH/SLTCE 

? 

HORIZONTAL 

FORCE 

LB/SLICE 

MOMfc  NT 

L0«FT/9LICF 

*  At  L 

9  S 1 8,00 

0, 

81095,82 

activf  EARTm 

o. 

0. 

0. 

SOILWWATER 

1  0^69,  <>h 

0. 

1  0071  9, a2 

SUBCMABfiF  S 

0. 

n. 

0. 

DIRECT  LOADS 

0. 

1. 

0. 

«INO 

0. 

0. 

0. 

F  ARTMfJIIAKF 

0, 

«. 

0. 

TOTAL 

I9J87.06 

181765,29 

«  HORIZONTAL  non. SEEPAGE  PRESSURES  ARE  ZERO 
«  BECAUSE  TOUR  KPACK  VALUE  OE  1  CANCELS  ACTIVE  EARTH 
*  and  BECAUSE  PRESSURES  mJ  anO/OR  .a  I0AT4  LIST  SC.h) 
»  ARE  unde  E  y  nf  0 ,  ZERO,  OR  negative. 


the  follo-ing  table  incluofs  -all  and  soil***ter  mass  above  base,  ano 
the  FORCES  ACTING  OR  it,  EXCEPT  That  HORIZONTAL  SEEPAGE  ano  uplift 
are  NOT  INCLUDED  here,  "ACTIVE  EARTH"  INCLUDES  THE  m3. Nil  MATER  PRESSURE 
IF  A  CRACK  is  ASSUMED  IN  The  EARTH  COVER  OVER  THE  END  OF  THE  HEEL, 


LOAD  CASE 
VERTICAL 

FORCE 

LB'St  J("f 

3 

HORIZONTAL 

F  ORCE 

LB/SL  ICE 

moment 

lb.ft/slice 

"ALL 

9318,00 

0, 

810115. B2 

ACTIVE  F»RTh 

o. 

0, 

0. 

SOIL  ekj  TER 

1  0069,08 

0. 

100719,1(2 

SUHC MARGE  3 

o. 

0. 

0. 

DIRECT  loads 

0. 

0. 

0. 

M  I  NO 

0. 

0. 

0. 

f  ARTHQIJAkF 

0. 

0. 

0. 

total 

19387.06 

0. 

181765. 2« 

f  x a “PlE  2  .»  ANALYZE  EXHIBIT  m  mall  ,  THEN  DESIGN  mITH  hoouLE 
1  1  lS3l 30  ON  12/  3/80 


« 

•  BFGIN  the  OVERTURNING  COMPUTATION 

A 


LOAD  CASE  t 


DEFAULT  value  of  1  USED  FOR  NPPD(LC)  (LOAD  CASE  1) 

RESULTANT  is  outside  the  kern  on  the  toe  side 


effective  base  ■  15,73  (ft), 

COORDINATES  OF  ZERO  PRESSURE  ON  THE  BASEl 
XZ  «  9.08  ANO  Y Z  «  77,30 

creep  path  description  for  load  case  i 


COORDINATES 

V. COORDINATES 

HYDROSTATIC  pressure 

10,115 

97,00 

0. 

10.95 

77,30 

1231 ,25 

10, us 

77,30 

1231 ,25 

9.88 

77,30 

1251 ,25 

*.95 

77,30 

1209,05 

8,25 

83,00 

718,27 

-5,85 

83,00 

386,98 

-5,»5 

87,50 

o. 

OVERTURNING  mvduaih  ic  GRADIENT  I  0.375R 


>  VAIUf  OF  NPPDfLC)  FOUND  1 


IN  S/R  C  HE  K ] T  (LOAD  c  »  '  E  I  1 
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PASSIVE  Earth  PRESSURES  FOR  LOAD  CASE  ! 


NPPO 

a 

1 

HFVATION  nr  TOP  OF  SOIL 

e 

8T.S5R 

(FT) 

PRESSURE  at  top  of  soil 

s 

0. 

ILBS/SD.FT) 

elevation  at  HOTTOM  of  toe 

0 

85.000 

(FT! 

PRESSURE  at  BOTTOM  OF  tof 

3 

-722,26 

ILRS/SD.E  T) 

Elevation  (if  LOWEST  point  on 

"All  ■ 

77,500 

(FT) 

PRESSURE  at  lowest  POINT  ON 

WAIL  a 

•722.26 

(LBS/ SQ.FT) 

PASSIVE  Earth  eorcf 

3 

•5765,1 

(LRS/SLICE ) 

passive  Earth  moment 

a 

•R251  ,7 

(FT. LRS/SLICE ) 

distance  ERn“  The  TOE  TO  The 

RESUl TANT  c 

5,2<l  (ET) 

VERTICAL  FORCE  DUE  to  uplift 

PRESSURE 

ON  HASP 

*  .10502,76 

(LRS/SLICE) 

HORIZONTAL  FORCE  DUE  TO  HYDROSTATIC  PRE  SSURE  9 

*  8765,58 

(LRS/SLICE) 

moment  DUE  TO  UPLIFT  AND  HYDROSTATIC 

PRESSURES 

■  »1 2UBU2.20 

(FT.LBS/SLICE) 

The  resultant  RATIO  s  0, 

52 1  a ,  FOR 

LOAD  CASE 

1 

LOAD  c A JF  2 


DEFAULT  value  of  5  USE 0  FOR  NPPD(LC)  f LOAD  CASE  2) 

RESULTAMT  is  OUTSIDE  the  KfPM  ON  THE  TOE  SIDE 


EFFECTIVE  BASF  ■  6.«8  (FT1, 

COORDINATES  OF  ZFRO  PRESSURF  ON  THE  RASE  I 
«Z  ■  1 . 0 J  AND  YZ  ■  85,00 

CREEP  PATH  DESCRIPTION  FQR  LOAD  CASE  2 


*. COORDINATES 

Y. COORDINATES 

HYDROSTATIC  PRESSURE 

10, US 

R7.00 

0, 

to,  US 

77,50 

1251 ,25 

)0,u5 

77,50 

1251,25 

8.R5 

77 , 50 

1251 ,25 

8,25 

85,00 

875,00 

1,05 

85,00 

875,00 

•  S.BS 

85,00 

516,12 

•  S  ,85 

87,5" 

0, 

OVERTURNING 

hydraulic  gradient 

•  0,8551 

»  value  of  nPPO(LC)  found  ■ 

5 

IN  S/R  TmEkit  (LOAu  CASE  2) 
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passive  eaRth  pressures  for  LO*n  case  2 

nppo  »  3 

ELEVATtON  OF  top  op  SOIL  »  87,559  (FT) 

PRESSURE  AT  TOP  OP  SOTL  »  0,  (LBS/SQ.FTl 

ELEVATION  Op  L0-E3T  POINT  ON  NALL  a  77,300  (FT) 

PRESSURE  AT  LONPST  POINT  On  nALL  b  -9(,7.TS  (LBS/SO. FT) 

PASSIVE  F  a&Th  FORCE  b  -U9S3.7  (LBS/SLICE) 

PASSIVE  EARTH  NO“P  NT  b  • t 1 120  a  (F T-LBS/SL ICE ) 


DISTANCE  P»n"  The  TOE  TO  THS  RESULTANT  B  3.5U  (FT) 

VERTICAL  POPCP  DUE  TO  IT  P  L  I P  T  PRESSURE  ON  RASE  »  -13898,3b  (L8S/SLICE) 

horizontal  FORCE  OUE  TO  HYDROS T  A  T1  c  PRESSURES  »  U920.BU  (LBS/SLICE) 

MO“fNT  OUE  TO  UPLIFT  ANO  HYDROSTATIC  PRESSURES  «  -151088,57  ( F  T  t»S  /  SL I C  t ) 


The  RESULTANT  RATIO  «  0,2175,  FOR  LOAD  C*Sf  2 


LOAD  C*SE  3 

DEFAULT  value  of  I  USE  0  FOR  NPPO(LC)  (LOAD  C>9£  3) 

RESULTANT  is  outside  the  kern  On  THE  TOE  SIDE 


EFFECTIVE  RASE  e  15.73  (FT), 

COORDINATES  OP  ZERO  PRESSURE  ON  The  RASEl 
«Z  *  R.HR  ANO  V 1  «  77.30 

CREEP  PATH  DESCRIPTION  FOR  LOAD  CASF  3 


COORDINATES 

Y -COORDINATES 

HYDROSTATIC  PRESSURE 

10. us 

R7, 00 

0, 

10, us 

77,30 

1231,25 

10  ,US 

77,30 

1231 ,25 

9.  AH 

77,30 

1 231 .25 

A, OS 

77,30 

1209,  US 

A, 25 

A3 , 00 

718,27 

.5, AS 

8  3,00 

58  b ,  98 

•  5 ,  A5 

AT, 50 

0, 

OVERTURNING  HYDRAULIC  GRADIENT  a  0,3759 


»  VALUE  OF  nPPOILC)  FOUND  a  1  IN  S/R  CHEMT  (LOAD  CASE  3) 


PASSIVE  EARTH  PRESSURES  for 

LOAD 

CASE 

3 

NPPD 

ELEVATION  OE  TOP  OF  SOIL 

■ 

■ 

1 

87,559 

(FT) 

POESSUPE  at  TOP  OF  SOIL 

m 

n. 

flMS/SO.FT) 

ELEVATION  AT  BOTTOM  OF  TOE 

8 

83,000 

(FT) 

pressure  AT  bottom  of  toe 

• 

•722.2b 

(LBS/SD.F  T) 

EIEVATTOn  OF  LOWEST  POINT  ON 

-ALL 

8 

77,300 

(FT) 

PRESSURE  at  lorest  POINT  ON 

NALL 

• 

-722,2b 

UBSFSQ.FT  ) 

PASSIVE  EARTH  FORCE 

■ 

*5763. 1 

(LBS/SL  ICE  ) 

PASSIVE  Earth  moment 

a 

•  9231  ,7 

(ET-LBS/SUCt  ) 
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otktance  the  tof  tn  t«e  u  i  s  ul  t  a  n  t  *  S,?o  (ft) 

VERTICAL  FORCE  OuF  to  UP(IFT  PRESSURE  ON  RASE  ■  -10102.76 

M<isi;nviH  FOOCf  OuE  tn  Htnonstitrc  PRESSURES  »  5761, SB 

-n«K!  01  If  tO  liPLlft  AnO  htoboSTATIC  PRESSURES  ■  -I2u9u2,20 


tLPS/SU ICE  ) 
(LBS/SLICE) 
(rr.tHS/jLlcf ) 


t«e  resultant  hamo  »  o.izir,  fob  LO»n  c*SE  l 


a 

*  BEGIN  Slin(NG  C  PMPuT  4  T  f  ON 

( 


FACTOR  OF  SAFETY  FOB  NfN.  OMEGA  (LEVEL)  »  7,91 

SU“  OF  ORIvInG  FOOCFS  «  7711,020  (1.8S/SL1CE) 

SU“  OF  RESISTING  FORCES  «  7715.117  (LBS/SLICE) 

PASSIVE  EARTH  FORCE  •  5579,80  (LBS/SLICE) 

ACTIVE  M»T«  force  ■  0.  (LBS/SLICE) 

UPLIFT  FORCE  *  -17092.89  (LBS/SLICE) 

Summation  OF  HORIZONTAL  «*TEB  FORCES  »  771  1,02  (lBS/SlICE) 

F  *  r  L  I|F»F  path  rnOROlNATFS  UNOER  THE  NEUTRAL  BLOCK 
X  V 

-5.85  77.10 

8,95  77.10 


FACTOR  0f  SAFETY  FOR  MAX,  OmEGA  (TOE  TO  KEY)  *  1,99 

SUM  OF  nRtVTNG  FORCES  ■  6210, 9S«  (LBS/SLICE ) 

SUM  of  RESISTING  FORCES  ■  6210,915  (L8S/9L  ICE ) 

PASSIVE  earth  FORCE  «  2917,22  (LBS/SLICE) 

ACTIVE  EAPTm  FORCE  ■  0,  (LBS/SLICE) 

UPLIFT  FORCE  ■  -11611, B1  (LBS/SLICE) 

summation  of  horizontal  HATER  FORCES  ■  (>677,11  (LBS/SLICE) 

failure  path  coorojnatfs  unoer  the  neutral  bloc* 

X  Y 

•5, PS  Pl.no 

8.95  77.10 


FINAL  factor  OF  SAFETY  AGArNST  SLIOING  •  1,99,  FOR  LOAD  CASE  I 

R Y  ALLOHAPLF  STRENGTH  meThOO 

C'»C/FSt?r*  TANPHI »«TANPHI /FS 

SUM  OF  ORIVING  FORCES  •  62in,9PM  (LBS/SL ICE  ) 

SUM  OF  RESISTING  forces  »  621U.915  (LBS/SLICE) 

PASSIVE  EARTH  FORCE  »  2«17,22  (LBS/SLICE) 

ACTIVE  EARTH  FORCE  k  0,  (LBS/SLICE) 

U'LIFT  FOHCF  ■  -11611,  S!  (I.BS/SLICE1 

SUMMATION  OF  HORIZONTAL  mATER  FORCES  ■  6677,11  (LPS/SLICI) 

failure  path  cnoprtNATfs  unoer  the  neutral  block 

I  Y 

-s.pS  pi, no 

p.ps  77. in 
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FACTOR  pF  SAFETY  FOR  hjm,  ohFGA  (LEVEL)  ■ 


5  ,58 


SUM  uf  driving  FORCES  •  7711, rt?P  (LBS/SLICE) 

SiJM  OF  RESISTING  FORCES  ■  «S0ln.S58  (LBS/SLICE) 

PASSIVE  Earth  FORCE  *  27018,05  (LBS/SLlCn 

ACUVF  FARTH  FORCE  «  0.  (LBS/SLtCt) 

UPLIFT  FORCE  «  .1  709?. 89  flHS/SUCE) 

SUMMATION  OF  HORIZONTAL  MATER  FORCES  •  7711,02  (LBS/SLICE) 

FAILIJPF  PATH  COORPINATFS  IINOE  R  THE  NEUTRAL  BLOC* 

X  Y 

-5,85  77, JO 

8.05  77. SO 


factor  pf  safety  for  max,  omega  (toe  to  kev)  ■  5.18 


SUM  OF  DRIVING  FORCES  ■  8877,129  (LBS/SLICE) 

SUM  o*  RESISTING  FORCES  »  5«579,688  (LBS/SLICE) 


PASSIVE.  FARTH  FORCE  • 
ACTIVE  FARTH  FORCE  • 
UPLIFT  FORCE  » 
summation  pa  horizontal  MATER  FORCES  • 


10285,58  TLRS/SLICE) 
0,  (LBS/SLICE) 
•15811,81  (lBS/SLICF) 
8877, IS  (LBS/SLICE) 


failure  path  COOROINATES  under  the  neutral  block 
x  V 

-5,85  8  S , 0  0 

8.95  77,30 


final  factor  PF  safety  against  SLIDING  •  5,18,  FDR  LOAD  CASE  2 

HY  SHfAH  FRICTION  method 

SO"  of  driving  FORCES  ■  8785.836  (LBS/SLICE) 

SUM  OF  RESISTING  FORCES  ■  350M.JI2  (LBS/SLICE) 

PASSIVE  EARTH  FORCE  «  11772,51  CLBS/SLICE) 

ACTTVF  FARTH  FOHCF  »  0,  TLRS/SLICE) 

uplift  force  •  -13978, aa  ilbs/SlICE) 

SUMMATION  OF  HORIZONTAL  -ATE  R  FORCES  «  6765, 8«  ILBS/SLICE) 


F  A ILMWF  PATH  COOROINATES  IINOFR  THE  NEUTRAL  BLOCK 
X  Y 

-5,85  82. U3 

8,95  77,30 
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FACTOR  oF  SAFETY  FUR  "IN,  omega  (LEVEL)  *  T . <i 5 

3"M  "F  DRIVING  FOOTFS  r  7711.020  (LBS/SITCE) 

SUM  of  RESISTING  FORCES  •  77IS.117  (LBS/SLICE) 

PASSTvE  EARTH  FORCE  ■  5S79 , BO  (IB9/SLICE) 

ACTIVE  F  A  B  7  h  force  *  0,  (LBS/SLICE) 

uPl  TFT  FORCF  *  -17092. B9  (L«S/SLICE) 

SUMMATION  OF  HORIZONTAL  *  *  T  E  R  FORCfS  «  771t,02  (LBS/SLICE) 

failure  path  cooroinates  under  the  neutral  block 

X  Y 

-8.9S  77, *0 

8.9S  77.J0 


factor  of  safety  FOR  MAX,  OMEGA  (TOE  TO  KEY}  •  1,99 

S'JH  OF  ORIVING  FORCE 9  1  6210,994  (LBS/SLICE) 

SU“  OF  RESISTING  FORCES  ■  6214,919  (LBS/SLICE) 

PASSIVE  EARTH  FORCE  «  2«17,22  (LBS/SLICE) 

ACTIVE  faRTh  FORCE  ■  0,  (LBS/SLICE) 

UPLIFT  FORCE  ■  -11611, 81  (LBS/SLICE) 

SUMMATION  OF  HORIZONTAL  hATFH  FORCES  ■  6677,11  (LBS/SLICE) 

failure  path  cooroinates  unoer  the  neutral  block 

X  Y 

-S.»S  81,00 

8.95  77.10 


FINAL  FACTOR  OF  SAFETY  AGAINST  SLIMMG 
By  ALl.ORARLF  STRENGTH  method 

r**C/FS»20*  TANPHI T.TANPHI/FS 


1,9R,  FOR  LOAD  CASE  1 


S"M  OF  DRIVING  forces  «  6210,988  (LBS/SLICE) 

5U"  OF  RFSISTING  forces  ■  6218.955  (LBS/SLICE) 

PASSIVE  EARTH  FORCF  i  2811,22  (LBS/SLICE) 

AC  T  I V  F  FARTH  force  »  0,  (IBS/SlICE) 

UPLIFT  FUPCF  *  -11611,81  (LBS/SLICE) 

SUMMATION  OF  HORIZONTAL  "ATF.R  FORCES  «  6677,1  1  (LBS/SLICE) 

FAILURF  Path  COOROINATES  UNOER  THE  NEUTRAL  BLOCK 
X  Y 

-S.8S  81,00 

8,95  77,10 
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tX4>H'Lf  /  ANALYZE  EXHIRJT  M  «*LL,  THEN  DESIGN  w  IT  H  MODULE 
1?I  oi5o  on  i?/  3/RO 


* 

»  RFGTN  ALLOWABLE  HEARING  CAPACITY  CO«PUTATT0NS 

a 


The  base  lies  I«J  soil  3 


EriH  LOAD  c*ST  1  . 

E OP  The  RASE  COORDINATES  Xa  -5,88 
The  ALLOWABLE  REARING  PPESSU«t 
Inf  ACTUAL  HFAPING  PRESSURE  a 

FOR  THE  RASE  COORDINATES  X*  R.?5 
THE  ALLOmARLE  REARINO,  pressure 
The  actual  Rf  * R I nG  PRESSURE  ■ 

EDR  THE  RASE  COORDINATES  X»  R,9R 
the  ALLOWABLE  REARING  PRESSURE 
THf  ACTUAL  BEARING  PRESSURE  ■ 

EUR  The  RASE  COORDINATES  X«  10,115 
The  ALLOWABLE  REARING  PRESSURE 
The  actual  HEARING  PRESSURE  a 

the  rearing  CAPACITY  OE  the  soil  IS 


Y *  83.00,  IHf  ABSOLUTE  VALUE  OF  I 
8000 . 00  (LBS/ SQ.FT) 

1159,18  (LftS/SO.FT) 

Y«  83,00,  THE  ABSOLUTE  VALUE  OF  I 
8000,00  (LBS/SQ.FT) 

119.5?  (LBS/SO, FT) 

Ya  77,30,  the  ABSOLUTE  VALUE  OFl 
8000,00  UBS/SC, FT) 

68.16  fLBS/SG.FT) 

V*  77.30,  THE  ABSOLUTE  VALUE  OF i 
8000,00  (LBS/SQ.FT) 

0,  (LBS/SQ.ET) 

SATISFACTORY  FOR  LOAD  CASE,  1 


EDR  LOAD  C«SE  ?, 


THE  EFFECTIVE  BASE  WIDTH  IS  LESS  Than  0W1 (DAT A  LIST  WLAR), 

SO  A  LINEAR  EXTRAPOLATION  AT  A  CONTSTANT  ELEVATION  WAS  MADE  ON  THE 
REARING  CAPACtTY(ARP3TN,ARPJTW,ARPUTN,ETCT  TO  FIT  THE  RANGE 


EDR  THE  BASF  COORDINATES  X«  -5,85  Ya  83.00,  THE  ABSOLUTE  VALUE  OF  I 
the  allowable  bearing  PRESSURE  »  8000,00  ILBS/SQ.FT) 

The  actual  BEARING  PRESSURE  *  1596.97  (LBS/SO, FT) 

FOR  THE  RASF  COOBOTNATES  Xa  R,?5  Ya  83.00,  THE  ARSOLUTE  VALUE  OF | 
The  ALLOWABLE  REARING  PRESSURE  ■  8000,00  (LRS/SQ.FT) 

The  ACTUAL  Rf  ab  I  NG  PRESSURE  •  0,  (LRSCSQ.FT) 

FOR  the  BASF  COOROTNaTFS  Xa  8,95  Yi  77,30,  THE  ABSOLUTE  VALUE  OF | 
The  A(  LOwArlF  RFARING  PRESSURE  a  8(100,00  (LBS/SQ.FT) 

T mf  ACTUAl  RFARING  prfssubF  r  0,  (LBS/SQ.FT) 
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FOR  THE  HaSF  COORDINATES  X»  1C, US  Y«  77,50,  THE  ABSOLUTE  VALUE  OF  1 
THf  ALLOwARI.F  REARING  PRESSURE  t  8000,00  ILRS/SP.FT) 

THE  ACTUAL  REARING  PRESSURE  *  C,  (LBS/SQ.ET) 

the  REARING  CAPACITY  OF  THf  SOIL  IS  SATISEACTORY  E OR  LOAD  CASE,  i 


EPR  LOAD  CASE  5, 

FpP  THE  RASE  COORDINATES  «■  -S.RS  Y»  AS, 00,  Th£  ABSOLUTE  VALUE  OE  | 
The  AUPhARLF  REARING  PPESSURE  •  8000,00  (LBS/SO.ETI 

THE  ACTUAL  REARING  PRESSURE  ■  1ISS.1B  {L8S/SG.ET1 

FOR  THF  RASE  COORDINATES  «»  8 ,JS  Y«  RS.flO,  THE  ABSOLUTE  VALUE  OF  I 

The  ALLOWABLE  REARING  PRESSURE  ■  ROOn.OO  (LRS/SQ.FT) 

THE  ACTUAL  rearing  PRESSURE  «  1IR.S7  {LBS/SO, ET1 

FOR  the  Rase  COORDINATES  X«  R,<JS  Y«  77,50.  the  ABSOLUTE  VALUE  OF | 
THE  ALLOhARLF  REARING  PRESSURE  •  BOOO.OO  (LH9/S0.FT) 

THE  ACTUAL  REARING  PRESSURE  «  68,14  (LBS/SB, FT) 


FOR  the  fliSF  COORDINATES  *»  1 0 , OS  Y«  77,50.  THE  ABSOLUTE  VALUE  OF | 
THE  ALLOhARLE  REARING  PRESSURE  «  BOOO.OO  ILBS/SO.FT) 

THE  actual  bearing  PRESSURE  »  0,  (LBS/SQ.FT) 

the  rearing  capacity  nr  the  soil  is  satisfactory  for  load  case,  j 


E  lr  A  HpL  T  ?  ..  AN4LY7T  EI“1fln  «  -ALL,  THEN  DESIGN  *ITh  NODULE 

1?|  Oiso  UN  \lf  3/80 


«  «FGIN  COST  ANALYSIS 


soil  layer 


VOLUHE 

(CU.FT/l  ,FT) 
RS.1S 


UNIT  COST 
(OOLLARS/CU.FT) 
0, 


X  ■-**-*•>*  >-X 

TOTAL  COST 
(DOLLARS/L.ET) 
0. 


COST  A  VOLUHE  OF  BACKFILL  HATERJAL. 


SOIL  LAYER 


FILTER  70NF 
T 
6 


V0LU“E 

(CU.FT/L.FT1 
50. SR 
0. 

", 

5?.6« 

0. 


UNIT  COST 
(DOLL  ARS/CU.FT) 
0. 

0. 

0. 

0, 

0. 


TOTAL  COST 
fOOLL*»S/L,FT) 
0. 

0. 

0, 

0. 

0. 
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1 


■  1 . 1  I  1  t  1  ■  L 

section 


STS** 

base 

key 


COST  1  VOLUME  OF  CONCRETE 


•A  I  4  >  4  lil  414 

VOLUME 

fCU.FT/L.FT) 
27,11 
2a,«S 
1  0 . 


4  *  4  14  4^  i 


UMJT  COST 
(OOLLARS/CU.FT) 
l  .00 
1 .00 
1.00 


TOTAL  cost 

{DOLLARS/L.FT) 

27,11 

2u,«5 

10,5U 


total  CONCRETE  VOLUME  ■  62,12  (CU  ET  /  LF),  FOR  LOAD  CASE  1 


^ST. A. VOLUME  OE_E?CAVATEO.MAT|R!Ak 


'sou'‘l*yer‘‘ 

1 


4AA<I<4A4IA< 

VOLUME 

(CU.ET/L.ETT 
R5.  IS 


UN  t  T  COST 
(OOILARS/CU.FT) 

0. 


TOTAL  COST 
(DOLLARS/L.FT) 

0. 


COST  A  VOLUME  OF  BACKFILL  MATERIAL, 


SOIL  LAYER 

VOLUME 

UNIT  COST 

TOTAL  COST 

(CU.ET/t  .FT) 

(OOLLARS/CU.FT) 

(DOLLARS/L.FT) 

\ 

SO. SR 

0  , 

0. 

2 

", 

0  , 

0. 

ETLTfR  /ONE 

o. 

0  f 

0. 

7 

52.60 

0  , 

0. 

A 

o. 

n . 

0. 

COST  A  VOtJJME 

OF  CONCRETE 

A4<4<A<4I4 

4  <  4  A  4  <  1  <  A  A  44  4  <  <  <441  4  4  I44444AA44  1  A  . 

I4AAA4A44  4.4  4A-* 

SECTION 

VOLUME 

UNJT  COST 

total  cost 

(CU.FT/L.FT) 

(OOLLARS/CU.FT) 

(DOLLARS/L.FT) 

STEM 

27.11 

1,00 

2  7  ,  1  3 

BASF 

2«.«S 

1.00 

2tt. US 

KEY 

I0.5R 

1.00 

10, 50 

TOTAL  CONCRETE  VOLUME  ■  62,12  (CU  FT  /  LE),  FnR  LOAD  CASE  2 


cnsT_»._vnLijME  of_excav<ted_m<ter£<^ 


Silk  LAYER 

VOLUME 

UNIT  COST 

4  4  A  A4-A  44  4A-* 

TOTAL  COST 

(CU.FT/L.F7) 

(DOLIARS/CU.FT) 

(DOLLARS/L.FT) 

1 

RS.  IS 

0. 

0. 

COS7  A  VOLUME 

OE  BACKFILL  MATERIAL, 

SOIL  LAYER 

VOLUME 

UNIT  COST 

TOTAL  COST 

(CU.FT/L.FT) 

(OOLLARS/CU.FT) 

(DOLLARS/L.FT) 

1 

10. SR 

0. 

0. 

2 

0. 

0. 

0, 

FILTER  zone 

0. 

0. 

0. 

7 

12, 60 

0. 

0. 

b 

0. 

0. 

0. 

i  <444A  A  A  A  A4444444  A  A  < 

.4  .44444444* 

SECTION 

volume 

UNIT  COST 

total  COST 

(CU.FT/L.FT) 

(OOLLA»S/CU,FT) 

(DOLLARS/L.FT) 

STEM 

27,11 

1,00 

27,11 

HASf 

2U.US 

1,00 

2«,US 

kEy 

1  O.So 

1,00 

10.SU 

total  concrete  volume  ■  62,12  (CU  ET  /  LF ) ,  FOR  LOAD  CASE  3 
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»  begin  HOIt  CONTROL  CALCULATIONS  ton  LOAD  CASE  1 


The  CO“PUTEn  rwEfP  RATIO  FQB  A  T  1 P  FLEv,  OF  77,50  IS  2.6J25 


A  BEGIN  H n I L  CONTROL  CALCULATIONS  FOB  LOAD  CASE  2 


Twf  COMPUTED  CREEP  RATIO  FOB  A  TIP  FLEv.  OF  77,  Jo  is  2.M2J 


»  BEGIN  HOIl  CONTROL  CALCULATIONS  FOR  I.OAO  CASE  J 


Example  2  --  A n A L v 7 F  EXHIBIT  m  ralL,  Then  DESIGN  WITH  MODULE 
IPi  m'S?  On  12/  5/AD 


»  RfC.lN  DATA  chick  fob  active  earth  PRESSURES  COMPUTATION 


COULOMB'S  COEFFICIENTS  OF  ACTIVE  EARTH  PRESSURES  FOR| 
HACK  F  I  L  ^  LATER  K1  VA^oE 

1 


HOBI70NTAL  ACTIVE  EARTm  PRESSURES  FOR  LOAD  CASE  1 
FOP  CLASSIC  (COllLOMRl  ANALYSIS  IN  SP  (FACE  OF  STEM) 


OUTPUT  OF  ARRAYS  MS,  EHS,  AND  TVS  IN  MODULE  SP  FOR  CLASSIC  ANALYSIS 
ELEVATION  INCREMENTAL  HORIZONTAL  INCREMENTAL  HORIZONTAL 


static  force 

EARTHOUAKE  force 

(FT1 

(LRS/ftI 

riBS/FT) 

»b,NO0 

0. 

0. 

0. 

0. 

«u , son 

0. 

0. 

FOP  T ME  ABOVE  LOAD  CASE  TwF  RESULTANT  FORCES  ARE 

RESULTANT  HORIZONTAL  STATIC  ACTIVE  FORCE  »  0,  LHS/hURJZ  ET 

ACTING  AT  ELEYATTON  0 . 

RESULTANT  HORIZONTAL  ACTIVE  FORCE  (IN  EXCESS  OF  STATIC! 

OUF  TO  EARTHQUAKE  ■  fl,  LPS/HORIZ  FT 

ACTING  AT  elevation  o. 


t  *  *  «P(.  e  ?.  --  ANALYZE  E»HTftjT  M  »ALL,  THEN  DESIGN  *ITh  MODULE 
12|  0155  ON  1?/  5/80 


« 

*  Sf  G I  N  DATA  CHECK  FOR  ACTIVE  earth  PRESSURES  COMPUTATION 


COULOMB'S  rOEFFICIENTS  OF 
BACKFILL  LAYER 


active  earth  PRESSURES  FORi 
H A  Value 


4.  I  *4^  .  i  . 

o.ugfci 


horizontal  active  fARTH  PRESSURES  FOR  LOAD  CASE  2 
FOR  CLASSIC (COULOMB)  ANALYSIS  IN  SP  (FACE  OF  STEM) 


OUTPUT  OF  ARRAYS  HJ,  £HS,  AnD  YVS  IN  MODULE  SP  FOR  CLASSIC  ANALYSIS, 


ELEVATION  INCREMENTAL  HORIZONTAL  INCREMENTAL  HORIZONTAL 
STATIC  FORCE  EARTHQUAKE  FORCE 

(FT)  (LBS/FT)  (LBS/FT) 


Bh.BOfl  0.  O', 

MS,  500  0,  0, 

Bu , 50  0  0,  0, 


FOR  The  above  LOAO  CASE  The  RESULTANT  forces  AREl 

resultant  HORIZONTAL  static  active  FORCE  »  0.  LB8/H0RIZ  ft 

ACTING  AT  ELEVATION  0, 

RE  sill  T  ANT  HORIZONTAL  ACTIVE  FORCE  (IN  E'XCfSS  OF  STATIC) 
niif  TO  earthquake  ■  0,  LPS/HORIZ  ft 

acting  at  elfvation  0, 
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K* 


T 


E«A“PLE  ?  --  ANALYZE  E  Y  H I H  I  T  **  MALI,  THEN  DESIGN  w»  I  T  H  MODULE 
1 2 1  0|S«  ON  t?/  5/flfl 


* 

•  BEGIN  DATA  CnfCK  EOS  ACTIVE  EARTH  PRESSURES  COMPUTATION 

M 


COULOMB'S  f  HE  F  F  IC  IE.NTS  OF 
HACKFm  LAYER 
....... ....... 


ACTIVE  earth  PRESSURES  Fori 
KA  VALUE 

......  .  . 

O.ROftl 


HORIZONTAL  ACTIVE  earth  PRESSURES  FOR  LOAD  CASE  J 
FOR  TLASSIC (COULOMB)  ANALYSIS  IN  JP  {FACE  OF  *TE«) 


OUTPUT  OF  ARRAYS  HS.  EHS,  AnO  TVS  In  MODULE  SP  FOR  CLASSIC  ANALYSIS, 

ELEVATION  INCREMENTAL  HORIZONTAL  INCREMENTAL  HORIZONTAL 
STATIC  FORCE  EARTHQUAKE  FORCE 

(FT!  (LBS/FT1  (LRS/FT) 


flfc.500  0.  0. 

bn.SOo  o. 

Bil  ,500  0.  0. 


FOR  THf  ABOVE  LOAD  CASE  ThE  RESULTANT  FORCES  ARE  I 

RESULTANT  HORIZONTAL  STATIC  ACTIVE  FORCE  »  0,  LHS/mCRTZ  FT 

ACTING  AT  ELEVATION  0, 

RESULTANT  HORIZONTAL  ACTIVE  FORCE  (IN  EXCESS  OF  STATIC! 

OUE  TO  EARTHQUAKE  ■  0,  LBS/HDRIZ  FT 

ACTING  AT  elevation  0, 


« 

•  F  *  I T  **OOuLF  FA 

« 


« 

•  UPO  ATE  FILE  RESET 

« 

COMMAND  EnTf»FD| 

RUN  »n 
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tt’i  ciai  n\  \e/  i/«o 

a 

a  begin  n»T»  check  for  module  wo 

■ 

complete  TMf  trial  « ill  description^ 

otRAuLT  value  or  n,  used  for  baser  (load  case  n 

STR  CALCULATED  TO  BE  0,5B5Sh 

Off  AUL  T  VALUE  of  0  OSE'O  FOR  iBSAMf  ILOAD  CASE  1) 

WITH  RASE  RaOIOS  ("PASER".  0,0  FOB  R  t  C  T  ANGl'L  AR )  ■  0,  FEET, 

TOE  END  OF  BASE  IIRIT  WIDTH  c  1  ,0000  FT.  AnD 
HEEL  FND  OF  RASE  UMIT  wIOTH  «  |,0000  FT, 

(BASIC  WORKING  POINT  IS  1,0  FT,  WIDE), 

LAwEST  CONCRETE  ■  77,50  FT,,  AT  BOTTOM  OF  KEY 

DEFAULT  value  of  11  USEO  FOR  MAXBAR  (LOAD  CASE  1) 

SPAMIN  CALCULATED  TO  BE  5.660C 

MAXIMUM  STEFL  area  per  FOOT,  CALCULATED  FROM 
NO,  II  BARS  (MAXHAR1  AT  5,66  INCMES  (SPA**  In), 

IS  S. 1  IS  SO,  IN,  /  FT, 

..........  PRESSURE  DATA  VERIFICATION  FOR  LOAD  CASE  1 

FM  TUP  CALCULATED  TO  HE  07.000 

FOR  LOAD  CASE  l 

>  NPPD  js  1 

DEFAULT  value  OF  1  .000000  USED  FOR  ACSFim  (LOAD  CASE  II 

..........  PRESSURE  DATA  VERIFICATION  F dp  load  CASE  t  ......... 

FM  TOP  CALCULATED  TO  BE  97,000 

FOR  l o AD  CAjt  2 

>  NPPD  IS  5 

DEFAULT  value  OF  1,000000  USED  FOR  AOSE(LC)  (LOAD  CASE  2) 

..........  PBFSSURE  DATA  VERIFICATION  for  load  case  5  ......... 

FM  TOP  CAlCuI.ATFD  to  HE  R7.000 

FOR  LOAD  CASE  5 

»  NPPD  IS  1 

DEFAULT  VALljF  OF  1  ,000000  USf  D  FOR  AOSF(LC)  (LOAD  CASE  5) 

...............  End  OF  b«eSS"RE  data  VERIFICATION  ...... _ .... 
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M  A :  >  L  T 

VAl  l  E 

nr 

3  0  n  0  0  0  n 

use  0 

FO* 

r  pton 

fL  040 

CASE 

1  ) 

"F  r  4«;t.  T 

VALiE 

nr 

O.HsnoOflOE 

OH  USED 

P  pP 

l  su 

f  L  040 

CASE 

\  1 

f>t  f  A\»V  T 

V  ALv'E 

nr 

R ,  l  Rooon 

USE  0 

FQ« 

RATION 

(LOAD 

CASE 

1  ) 

coordinates  nf  c: n k m J- « s  of  wit. I  cross-section 

HTDOMOIMilfS  ARf  ♦  TO-ARD  "EfL  FROM  BASIC  WORKING  POINT  (»I«P) 
V  .rnnun  1 n  4  T(r  3  A  mf  ElEvaTionS 


”, 

X 

y 

description  of  point 

T 

0. 

t  Oft , 0*00 

HASir  WORK  I  NG  POIPT  a  TDE-SIDE  OF  SlE“  TCP 

? 

»  0  ,  ?  3  0  n 

HR  ,  S  n  0  0 

PP  T  T0M 

OE  TOE -SI DE  face  of  STEM 

(AT 

TS3) 

3 

•o,?3fio 

HR.Snpo 

fl  F  T  *  f  F  N 

1  TS1  AND  TS?,  ON  TOP  FACE 

OF 

TOE 

u 

-S,aSOO 

HU  ,SPOP 

TOP  OF 

TOEMT  E  AT  OUTER  END  Oa  TwJ 

S 

-S,fl5ftft 

fl  5, ftOOO 

TO*  £K|0 

1  OF  BASE  *  AT  RTEi 

b 

",?SPO 

H  5  ,  P  P  0  0 

TOP  OF 

T0E-S10E  FACE  OF  KEY 

7 

fl  ,450ft 

77.3PP0 

BO  T  T 0  w 

of  toe-side  face  of  kev 

fl 

1 P ,uspp 

77 , 3000 

HOT  TQM 

of  meel-sioe  face  of  key 

<7 

1 fl ,3300 

"3 . POOP 

TnP  OF 

MEEL-SIOE  face  OF  key 

1  n 

1  ft, USftft 

H3.PPP0 

HfEL  End  OF  BASE 

1  1 

lp.usflp 

flu  ,500ft 

TOP  OF 

mEE L  T2  «  TOP  OF  OUTER  End 

OF 

HEEL 

1? 

1 , 7  SO  P 

flu ,5000 

POT  TOP 

OF  HEEL-SIDE  face  OF  stem 

1  3 

1 .3000 

100,0000 

BHT  TOM 

OF  MfEL-SIOE  TOP  PAVEL  OF 

STt 

M 

1  u 

1  .soon 

loo.oooo 

TOP  OF 

MEEL-SIOE  FACE  OF  STE“ 

IS 

9, 7000 

77,3000 

BOTTOM 

OF  CUTOFF  WALL  HAIDER  KEY 

OEF  AULT 

v  ALIiE 

nr 

0,3300000 

USED 

FOR 

R  A  7 1  OF 

(LOAD 

CASE 

1  I 

DEFAULT 

valiE 

or 

aonoo.oo 

USED 

for 

estlm* 

(LOAD 

CASE 

I  I 

default 

value 

nr 

0 

USED 

FOR 

jfdr 

(LOAD 

CASE 

1 3 

DEFAULT 

V  A  t  uE 

nr 

3,300000 

USED 

for 

COVms 

(IPAD 

CASE 

n 

off  AUL  T 

value 

nr 

3.S0PP00 

USED 

for 

covts 

(LOAD 

CASE 

1  ! 

of  f  ah  r 

value 

nr 

3,300000 

USED 

FOB 

COvtb 

f  L  DAD 

CASE 

1 ) 

OE  FAUL  T 

value 

nr 

U, 500000 

USED 

FOR 

COV0B 

(lo*o 

CASE 

\ ) 

default 

value 

nr 

i,  373000 

USED 

FOP 

spabl 

(LOAD 

C»SE 

1 1 

CD-pined  Pipstvp  pressure  value  nr  •7^^,?^ao  used  for  ld*0  case  1 
combined  passive  pressure  value  of  -<1(57,7303  used  for  load  case  ? 
COMBINED  pijSIVf  PRESSURE  VALUE  of  USE  0  FOR  LOiD  CASE  3 


E»amflE  2 


..  A  n  A  l  »  2  E  E  A  h  T  R  T  T  “  -ALL,  TNfcM  DESIGN  «!Th  module 
1 2 1  2 1  SO  DN  12/  5 /SO 


•  HEGt1-'  alternate  ME|MOn  (wS"!  DESIGN 

• 

tHf  ABOVE  T4RlE  OE  A.  ami  V. COORDINATES  AND  The  FOLLDMNG  TABLE  OF  0  *  T  A 
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SUBJECT:  Replacement  Sheets  for  WES  Instruction  Report  K-80-7,  User's 

Reference  Manual:  Computer  Program  for  Design  and  Analysis  of 
Inverted-T  Retaining  Walls  and  Floodwalls  (TWDA) 


TO:  All  Corps  Elements  with  Civil  Works  Responsibilities 


1.  Those  sheets  containing  pages,  iv,  1-1,  1-5,  3-3,  3-7,  3-8,  3-10,  3-12, 
3-28.1,  3-29,  3-37,  3-38,  8-5,  11-6,  and  12-28  should  be  replaced  with  the 
attached  sheets  containing  identically  numbered  revised  pages. 

2.  We  hope  that  a  set  of  these  changes  will  be  replaced  into  every  copy 
of  the  original  documents  in  your  office.  Additional  copies  of  these 
changes  or  of  the  basic  documents  can  be  obtained  through  informal  request 
to  Mrs.  Rosemary  Peck,  Engineering  Computer  Programs  Library,  FTS:  542-2581. 


HOW  TO  USE  THIS  BOOK 


Instructions  for  the  preparation  of  data  arc  presented  in  four 
ways.  The  user  is  urged  to  make  himself  aware  of  all  four  presentations 
and  select  the  one  that  best  meets  his  particular  needs: 

1.  Kcr  the  beginning  user:  Paragraph  12-3,  Data  Preparation 
Checklist.  See  especially  paragraph  12-3-12. 

2.  Data  arrangement  reminder:  Paragraph  12-2-10.  This  and  the 
list  of  commands  in  paragraph  2-3-1  are  available  while  the  program  is 
running  by  typing  a  question  mark  (?)  as  a  command. 

3.  List  of  data  lists  and  the  variable  names  in  them:  Paragraph 
12-2  and  Figures  3-1  through  3-5.  This  is  intended  for  use  as  a  check¬ 
list  for  the  experienced  user. 

4.  Detailed  data  definitions,  arranged  by  data  list:  Chapters  2 
and  3,  plus  the  first  part  of  each  of  Chapters  4  through  8. 

A  pull-out  summary  of  all  data  lists  is  given  at  the  end  of  Chapter  12. 


MAJOR  CONTENTS 


Chapter 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


_ Title _ 

INTRODUCTION 

EXECUTIVE  COMMAND/DATA  ENTRY  PHASE 
DATA  FOR  ALL  MODULES 

MODULES  SA  AND  SP--ACTIVE  EARTH  PRESSURES 

MODULE  FA--F0UNDATI0N  STABILITY  ANALYSIS 

MODULE  FD-- FOUNDATION  STABILITY  DESIGN 

MODULE  WA-- (WORKING)  STRESS  ANALYSIS 

MODULE  WD-- (WORKING)  STRESS  DESIGN 

MODULE  UA — (ULTIMATE)  STRENGTH  ANALYSIS 

MODULE  UD-- (ULTIMATE)  STRENGTH  DESIGN 

LINKAGE  BETWEEN  FA/FD  STABILITY  AND  WA/WD/l'A/UD 
STRESS  ANALYSIS/DESIGN  MODULES 

DATA  LISTS  AND  OTHER  TABULATIONS 

GRAPHICS  DISPLAY  OF  DATA  AND  RESULTS 

EXAMPLES 


CONTENTS 


Page 

PREFACE  .  i 

HOW  TO  USE  THIS  BOOK .  iii 

CONVERSION  FACTORS,  INCH-POUND  TO  METRIC  (SI) 

UNITS  OF  MEASUREMENT .  x 

CHAPTER  1:  INTRODUCTION  .  1-1 

1-1  Purpose  of  Program  TWDA  and  This  Manual .  1-1 

1-2  Organization  and  Summary  Description  of  Program  .  .  .  1-1 

1-2-1  Structure .  1-1 

1-2-2  Brief  Description  of  Data  Entry .  1-1 

1-2-3  Data  Review .  1-2 

1-2-4  Restart  Capability  .  1-3 

1-2-5  Volume  of  Printout .  1-3 

1-2-6  Calculation  Modules  .  1-3 

1-3  Data .  1-4 

1-3-1  General  Description  .  1-4 

1-3-2  Basic  General  Description  Data  .  1-4 

1-3-3  Load  Case  Data .  1-4 

1-4  Highlights  of  TWDA  Design .  1-5 

1-4-1  The  Stability  Design/Analysis  Phase  .  1-5 

1- 4-2  The  Structural  Design/Analysis  Phase  .  1-6 

1- 5  Accessing  the  Program .  1-7 

CHAPTER  2:  EXECUTIVE  COMMAND/DATA  ENTRY  PHASE  .  2-1 

2- 1  Function .  2-1 

2-2  Command  Format .  2-1 

2-3  Command  Options .  2-1 

2- 3-1  Table  of  Commands .  2-1 

2-3-2  Special  Notes  on  UPDATE,  RESTart,  and  SAVE 

Commands . 2-4 

2-3-3  Command  Error  Recovery  .  2-5 

2-4  Starting  a  Program  Run .  2-5 

2-4-1  Starting  Sequence,  Part  1 .  2-5 

2-4-2  Starting  Sequence,  Part  2  .  . .  2-6 

2-5  Data  File  Input .  2-7 

2-5-1  Data  File  Format .  2-8 

2-5-2  Required  Information  .  2-8 

2-5-3  Data  Error  Recovery .  2-8 

2-5-4  Supplemental  Question  and  Answer  Sequences  .  .  2-9 

2-5-5  End  of  Data  File .  2-9 

iv 


USER'S  REFERENCE  MANUAL:  COMPUTER  PROGRAM 
FOR  DESIGN  AND  ANALYSIS  OF  INVERTED-T 

RETAINING  WALLS  AND  FLOODWALLS  (CTWDA)  I 

CORPS  X0053 

CHAPTER  1:  INTRODUCTION 

1-1  PURPOSE  OF  PROGRAM  TWDA  AND  THIS  MANUAL.  CTWDA  is  a  computer-aided  I 
structural  design  system  for  analysis  and/or  design  of  inverted-! 
cantilever  walls  founded  on  earth  or  rock.  Multiple  load  cases  allow 
the  wall  to  act  as  a  floodwall  or  a  retaining  wall.  This  manual  is 
intended  for  use  by  structural  engineers.  The  program  does  not  attempt 
to  establish  any  soil  design  criteria;  such  data  must  be  entered  by  the 
user  after  consultation  with  a  soil  design  engineer.  There  are  no 
default  values  for  soil  criteria  parameters,  except  as  provided  in  Corps 
engineering  standards  for  structural  design. 

1-2  ORGANIZATION  AND  SUMMARY  DESCRIPTION  OF  PROGRAM 

1-2-1  Structure.  CTWDA  is  a  series  of  design/analysis  modules,*  each  I 

performing  one  specific  step  in  the  design  or  analysis  process. 

These  modules  are  callable,  in  any  logical  sequence,  from  an  executive 
command  phase.**  While  in  this  executive  phase,  the  user  may  call 
various  procedures  for  data  entry,  data  review,  saving  the  current  design 
status,  restoring  from  an  old  status  save,  etc.  This  organization  is 
illustrated  in  Figure  1-1. 

1-2-2  Brief  Description  of  Data  Entry.  The  data  entry  procedure  is 

similar  to  that  for  program  TGDA.t  except  that  the  data  phase  is 
combined  with  the  command  phase  instead  of  being  separate  as  in  TGDA. 

Features  include: 

a.  Data  are  entered  by  naming  the  group  and  listing  the  values 
in  that  group,  all  on  one  line. 

b.  Default  values  are  requested  by  entering  the  letter  D  for  the 
desired  data  item(s),  instead  of  a  numerical  value. 

c.  Values  to  be  left  undefined  or  changed  to  the  undefined  state 
are  identified  to  the  program  by  typing  the  letter  C  instead 


*  A  module  is  a  subprogram  that  is  controlled  as  one  unit  and  that 
performs  one  complete  aspect  of  the  purpose  of  the  entire  program. 

**  The  executive  phase  of  this  program  is  the  central  core  of  the  user's 
flow  of  control.  The  user  may  enter  data  or  start  a  module  while  in 
the  executive  phase. 

+  TGDA  (three-girder  tainter  gate  design/analysis)  is  a  computer  pro¬ 
gram  (713-F3-RO-022)  developed  for  the  Lower  Mississippi  Valley 
Division's  Computer-Aided  Structural  Design  (CASD)  Committee  in  1976. 
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Figure  1-1.  Basic  program  flowchart 

of  entering  a  value  for  the  particular  item(s). 

d.  A  value  to  be  left  unchanged  from  its  previous  state  is 
identified  to  the  program  by  typing  the  letter  S  for  the 
particular  item,  instead  of  repeating  the  earlier  value. 

e.  The  program  looks  for  illogical  and  inconsistent  data  and 
identifies  such  items  to  the  user  for  correction  or  use  anyway. 

f.  The  current  status  of  items  of  inpuc  data  or  of  all  data 
values  can  be  reviewed. 

g.  Multiple-level  prompting  is  provided,  with  more  detailed  in¬ 
formation  when  the  user  answers  with  a  question  mark. 

Thus  the  program  will  accept  several  sets  of  input  data,  where  the 
following  sets  contain  only  the  changes  to  the  data  comprising  the  pre¬ 
ceding  sets.  Repetitive  data  will  remain  unchanged. 

1-2-3  Data  Review.  Two  methods  of  data  reveiw  are  available: 

a.  Input  data  may  be  reviewed  with  the  LOOK  command. 

b.  Default  value  review  is  available  at  selected  points  in  the 
interaction  as  described  else  where  in  this  manual.  Unless 
reviewed  with  this  option,  default  values  are  set  automati¬ 
cally  by  the  user's  selection  of: 

(1)  Floodwall  or  retaining  wall  criteria. 

(2)  Hydraulic  or  nonhydraulic  structure  criteria. 

Making  the  review  of  default  values  optional  is  expected  to  enable  the 
experienced  user  to  simplify  and  expedite  his  preliminary  designs.  In 
any  case,  the  values  are  printed  out  in  the  report  file.  The  combination 
of  a  nonhydraulic  floodwall,  being  illogical,  will  he  rejected.  Default 
values  are  taken  from  Corps  engineering  publications;  nonstandard  values 
set  by  the  user  are  printed  in  the  report  file. 
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(b)  Up  to  five  vertical  concentrated  line  loads  parallel 
to  the  wall  U’vi  through  I’  .  in  Figure  1-3)  plus 
the  force  l'v5  centered  on  the  top  of  the  stem  and 
PVB  anvwhere  on  the  base. 

(5)  Wirul  direction  and  magnitude  (Figure  3-1). 

(6)  Earthquake  effect  acceleration  factors  or  effective  K 

values. 

( 7  )  Design  criteria 

(a)  Load  factors  for  reinforced  concrete  strength  design 
and  overstress  factors  for  working  stress  design. 

(b)  Allowable  bearing  capacity,  interpolated  values 
over  ranges  of  allowable  toe  base  elevations  and 
base  widths  (see  paragraph  3-2-2)  ,  for  each  layer 
of  existing  earth. 

(c)  Minimum  factor  of  safety  against  shear  friction 
sliding. 

(d)  Minimum  safety  factor  for  cohesion  and  tan  4>  data 
values  used  in  the  sliding  determination  by  allow¬ 
able  strength  equilibrium  methods. 

(e)  Limiting  value  of  the  overturning  stability 
resultant  ratio. 

(f)  Reinforced  concrete  design  parameters. 

(g)  Specification  of  "hydraulic"  or  "nonhydraulic" 
structure. 

(h)  Heel  earth  cover  crack  control. 

b.  Typical  Application  of  Load  Cases.  Any  load  case  may  have 

any  or  all  of  the  effects  described  above. 

HIGHLIGHTS  OF  CTWDA  DESIGN 


-1  The  Stability  Des ign/Analysis  Phase. 

a.  This  place  finds  the  least-cost  combination  of  values  inside 
user-defined  ranges  of  base  width,  bottom  of  tow  elevation, 
base  slope,  and  key  length,  for  a  given  stem  ratio  or  toe 
width,  that  satisfies  stability  requirements  for  up  to  10 
load  cases.  Cost  factors  include: 

(1)  Structural  excavation,  with  separate  unit  prices  in  each 
existing  soils  layer  and  for  the  key. 

(2)  Concrete,  with  separate  unit  prices  for  the  stem,  base 
slab,  and  key. 

(3)  Structural  backfill,  with  separate  unit  prices  for  each 
backfill  layer. 


b.  Earth  pressures  for  design  are  calculated  by  using  either 
Coulomb's  equations  for  earth  pressure  and  Boussinesq's 
equations  for  surcharge  pressures  or  by  an  incremental  wedge 
technique.  Earthquake  effects  are  based  on  the  Mononobp-Okabe 
method  of  equivalent  Ka  for  earth  pressure  and  Westergaard 
theory  for  dynamic  water  pressure.  Earth  pressures  for 
analysis  can  be  either  as  just  described  for  design  or  us 
read  in  by  tiie  user. 

e.  Hydrostatic  pressures  are  calculated  by  the  line  of  creep  or 
design  and  by  either  the  line  of  creep  or  as  defined  by  the 
user  for  analysis.  Control  options  include: 

(1)  Crack  over  heel  or  not. 

(2)  Each  load  case  calculates  its  own  pressures  or  all  load 
cases  use  the  value  determined  for  one  selected  load  case. 

(11  Choice  of: 

(a)  Creep. 

(b)  Hydrostatic  over  heel  and  toe;  linear  variation 
between  heel  and  toe  (as  for  dams) . 

(c)  User-defined  vertical  and  horizontal  pressures. 

(d)  Water  over  toe  sets  the  weight  on  the  toe;  water 
over  heel  sets  the  weight  on  the  heel  and  the  uplift 
under  the  base  (as  for  the  wall  of  a  lock  with  an 
impervious  floor) . 

1-4-2  The  Structural  Design/Analysis  Phase . 

a.  This  phase  uses  the  working  stress  (AC1  alternate)  method 
and  provides  for  future  addition  of  strength  design.  Design 
is  for  minimum  slab  thickness  within  the  controls  selected 

by  the  user  in  the  input  data.  Default  is  to  a  simple,  basic 
walL  that  the  user  mav  elaborate  on  by  adding  additional  in¬ 
put  data  as  desired.  After  the  concrete  dimensions  have  been 
set  for  moment,  axial  force,  shear,  and  architectural  consid¬ 
erations,  reinforcing  steel  requirements  at  critical  and 
selected  locations  are  calculated  directly  for  the  actual 
thickness,  moment,  axial  force,  and  shear  at  each  location. 

The  need  for  multiple  layers  of  steel  is  checked  based  on 
maximum  bar  size  and  minimum  spacing  as  selected  by  the  user. 
Multiple  layers  are  used  if  needed,  including  adjustment  of 
slab  thickness.  The  1977  edition  of  ACI  318  is  used. 

b.  Maximum  wall  height  from  top  of  stem  to  bottom  of  key  is 
68.0  ft*;  maximum  base  width  is  48.0  ft.  These  maximum 
dimensions  mav  be  increased  later. 


*  A  table  of  factors  for  converting  inch-pound  units  of  measurement  to 
metric  (SI)  units  is  presented  on  page  x. 


a  random  relationship  between  existing  soil  layers  3-4-5  and  backfill 
soil  layers  FZ-1-2-6-7  as  the  wall  and  Its  backfill  move  up  and  down. 


Data  List 

Page 

Mandatory 
Where  Used? 

Used  in 
SA-SP 

Used  in 

FA-FD 

Used  in 
WA-WD-UA-UD 

See 

Figure 

BOIL 

3-4 

no 

— 

ves 

— 

— 

ONEA 

3-5 

no 

— 

yes 

— 

— 

RRD 

3-6 

no 

— 

FD 

-- 

— 

SEEP 

3-6 

(5) 

— 

— 

(1) 

3-1 

SLID 

3-9 

no 

— 

y  e  s 

— 

— 

SPHF 

3-d 

(4) 

yes 

yes 

ves 

3-1 

SPH1 

3-10 

(6) 

yes 

yes 

yes 

3-1 

SPH2 

3-10 

(4) 

yes 

yes 

yes 

3-1 

SPE3 

3-11 

ves 

yes 

yes 

— 

3-1 

SPE4 

3-12 

no 

yes 

yes 

— 

3-1 

SPE5 

3-12 

no 

ves 

yes 

— 

3-1 

SPT6 

3-13 

(3) 

— 

yes 

— 

3-1 

SPT7 

3-13 

(6) 

— 

yes 

yes 

3-1 

SSEE 

3-13 

(7) 

yes 

yes 

-- 

3-2, 3-3 

SOLP 

3-14 

no 

yes 

yes 

(2) 

— 

SST 

3-17 

yes 

— 

yes 

ves 

3-1 

SSHW 

or 

3-17  | 

|  yes 

yes 

yes 

yes 

3-1 

SSHC 

WGHT 

3-18  ) 
3-18 

no 

yes 

yes 

yes 

_ 

NOTES: 

(1) 

EI.WT 

HGSW 

,  ELWH,  ISLC  are  optional;  KRACK  has  a  default  value 
and  ISFT  are  not  used  in  these  modules. 

(2) 

NPPD 

and 

,  RKH,  RKV,  CFMA  have  default  values;  IFV.’OC,  NODE, 
IFSOM  are  not  used. 

(3) 

SPT7  data  will  be  assumed  to  he  also  for  SPT6  if  SPT6 
is  not  entered.  SPT7,  in  turn,  will  be  copied  from 

SPE3  if  SPT7  is  omitted. 

(4) 

Soil  layer  1  is  assumed  over  all  of  the  heel  unless  SPHF 
or  SPH2  is  entered  for  soil  below  or  above  soil  type  1. 

(5) 

SEEP 

is  mandatory  only  if  water  exists. 

(6) 

Soil  properties  from  SPE3  are  used  for  layer  1  (SPH1)  if 
data  list  SPH1  is  omitted.  Similarly,  SPE3  values  are 
used  for  SPT7  if  SPT7  is  omitted.  This  is  true  only  if 
modules  FA  and  FD  have  not  been  run.  If  PHI  and  COH  are 

changed  in  List  SPE3  after  modules  FA  or  FI)  have  been  run, 
then  lists  SPT7  and  SPK1  may  be  needed  to  change  backfill 
soil  properties. 


(7)  List  SSEE  is  needed  only  for  design  (module  FD) . 


3-3-2  Soils  and  Seepage  Data  Item  Definitions: 


List 

Variable 

Default 

Name 

Name 

Units 

Value 

De  f  i  n  i  t  i on 

BOIL 

Boil  control  data,  optional 

ELSPT 

ft 

o 

o 

Elevation  of  tip  of  impervious 
sheet  pile  cutoff  wall  below  center 
of  key.  In  module  FA  (and  ED),  the 
presence  of  t.iis  data  item  variable 
will  cause  the  program  to  calculate 

and  print  out  the  average  creep 
ratio  to  the  report  file 

CRMIN 

ratio 

— 

Minimum  allowable  creep  ratio.  In 

module  FA  (and  FD ) ,  the  presence  of 
this  data  item  will  cause  the  pro¬ 
gram  to  calculate  and  print  out  to 
the  report  file  the  highest  ELSPT 
that  will  satisfv  the  CRMIN  limit 

IPATH  1  or  2  1  Controls  the  location  of  the  creep 

path  portion  between  the  bottom  of 
effective  length  of  sheet  pile  and 
the  end  of  the  toe: 

1  to  select  the  path  that  includes 
a  line  along  the  toe-side  face  of 
the  sheet  pile,  key,  and  bottom  of 
the  base: 


(Cont  imiod  1 


3-3-2 

Soils  and  Seepage  Data  Item 

Def ini t  ions  (Continued): 

List 

Variable 

Default 

Name 

Name  Units 

Va  1  ue 

De  f i n i t i on 

SEEP 

ISFT  1-4 

1 

Opt  ion  1  :  The  1  ini'  ot  c 
lations  are  as  described 

Option  1:  Tlio  1  ini'  ot  creep  calcu¬ 
lations  are  as  described  in 
KM  1110-2-2501  and  as  illustrated 
and  discussed  in  detail  in  Kx- 
hibit  H  for  sliding  and  Exhibit  K 
for  overturning  of  the  Program  Cri¬ 
teria  Specifications  Document. 

This  is  the  default  option  for  this 
control.  Its  action  combines  with 
the  heel  earth  crack  control  (KRACK) 
to  determine  how  the  pressures  are 
determined.  When  point  "  "  (shown  or. 
rape  ll-o  for  IRl T  -  -1'  is  toward 
the  toe  from  point  n  (shown  in 
Figure  3-5  on  page  3-39) ,  only  the 
effective  portion  of  the  base  width 
(between  points  5  and  Z)  is  included 
in  the  creep  path  and  in  sliding 
adhesion  strength.  In  this  case,  the 
toe-side  face  of  the  key  will  not  be 
included  either  if  ISFT  =1.  To  have 
this  face  of  the  key  included  in  the 
creep  path,  use  a  value  of  -1  for  ISFT. 

Option  2:  Perched  water  table.  Any 
load  case(s)  will  use  the  water  elevation 
over  the  toe  for  weight  and  horizontal 
pressure  above  the  toe  only.  Uplift 
will  be  hydrostatic,  based  on  the  water 
elevation  over  the  heel.  This  would 
be  selected  by  the  user  for  a  channel 
with  an  impervious  floor: 


938  psf 


938  psf 
upl ift 


( Cent  i mu'd  1 
1-7 


-  3-: 

.1st 

lame 

EKP 


Soils  and  Seepage  Data  I_tem  lie  i  i  n  i  t  i  mis  (( lout  i  nue.i  i  : 


Variable  Default 

Name  Units  Value  Definition 


IS  FT  ;  ion  >:  ?ri-' ■-  ore1-  T  h*-  ;  hose 

o.iusei;  :'v  t ' ■  i_  iv:.‘  .•*  water  over  the 

heel  and  toe.  1  Tift  tv  ill  be  a  linear 

variation  between  tin  iieel  and  toe 
hycrostatie  preisure .  The  user 
might  s'Teet  ties  enrion  for  a  wall 
on  rook 


625 

ps 


'  QflfllUij]938 


psf 


uplift 


Option  4:  Water  Weijt.it  and  horizontal 
pressure-*  above  ti:e  base  will  be 
hydrostatic  pressures  calculated  from 
the  input  water  elevations.  Uplift 
pressures  will  he  incut  data  for 
analysis  only;  will  be  used  as  zero 
for  design 


(Cont i need) 


3-3-2  Soils  and  Seepage  Data  Item  Definitions  (Conti mud): 


List  Variable  Default 

Name  Name  Units  Value  _  Del  i  n  i  1  ion 


SEEP  I SFT 


625psf 


COT) 


uplift 


Values  as  inputted  by  user 
for  analysis.  May  be  zero 
as  described  in  paragraph 
S- 1 5e  of  EM  1110-2-2301 . 
Will  be  taken  as  zero  dur¬ 
ing  design.  Use  array  EV 
in  data  list  HSPV  to  input 
these  pressures;  to  cancel 
these  pressures,  use  this 
data  list  entry: 

HSPV  LC  1  C 


KRACK  .1  or  2  (1)*  Option  1  (default  for  floodvalls) 

is  to  have  a  vertical  crack  in  the 
earth  cover  over  the  heel  (see 
page  S-9  and  paragraph  S-15a  on 
page  S-18  of  EM  1110-2-2501).  This 
eliminates  any  active  earth  pressure 
at  the  heel  (module  SA)  and  enables 
the  use  of  W3-W4  surcharge  pressures 

(Cont inued) 


*  This  and  other  reference  numbers  given  in  parentheses  in  this  table 
refer  to  notes  listed  on  page  3-20. 
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1 

■s*J 

1 

r 

Soils  and 

Seepage  Data  Item 

De f i ni t i ons  (Cont  inued): 

List 

Name 

Var iable 

Name 

Default 

l'n  its  Value 

be f i n i t ion 

SEEP 

KRACK 

option  2  (i!e  tail  It  tor  rot  a  i  a  i 
walls)  is  to  ha vo  no  rail  ■  vor  C he 
bool.  This  enables  a  !  ive  <  -if  t  1 : 
pressure  and  disables  .«nv  V. 
sure  ha  rut  pressures 

SLID 

LC 

o 

V—* 

1 

f— ' 

O 

Load  case  number  (see  na r .•  r  >. :  L 
2-6-6 ) 

NSLIDE 

1-4  ( 1  / 

1  to  use  FT!.  lllf'-J-l-4  Sht.ir  Frit  - 

t  ion  Method  (default  r  ret  .lining 
walls).  See  Fxhibit  r  of  the  Pro¬ 
gram  Criteria  Specif  j  eat  ion?' 
Document ) 


2  to  use  tiie  Allowable  Streneth 
Equilibrium  Method  with 
o'  =  c/(FS+2c’),  according  to  Exhibit 
1  of  tiie  Program  Crit  ■  ria  Specifications 
i.'i'tnimenl  (default  for  fioodwalLs) 

l  ’  '  •!«<•  the  Allovahi  Strength 
a  i  i  ihrlt-r  vita  c’  =  c/FS, 

»•  cording  to  lltui^lt  ’  of  the  Program 

Criteria  Specifications  Document.  Thi' 
conforms  to  the  sense  of  ETL  1110-2-256, 
June  1981 


FSMIN  ratio  1.5  for 
flood- 
walls; 

2.0  for 

retaining 

walls 

SPHF 

LC  0,  1-10 
FZTAH  ft  0.0 


■  1  s  not  trip  lor.  ait  •  <ot  :  .r a. graph 

>  _  -  n 

Minimum  allowable  factor  of  safety 
against  sliding  [force  ratio  for 
NSLIDE  =  1  (or  NPPD  =  5  in  data 
list  SOLP) ;  allowable  strength  ratio 
FS  for  NSLIDE  =  2  or  3].  (see 
paragraph  3-2-3) 

See  notes  (10),  (11),  (12),  and  (13) 

Load  case  number  (see  paragraph 
2-6-6) 

Thickness  of  filter  zone  at  end  of 
heel,  measured  vertically  up  from 
base  of  slab  (top  of  key  if  key  is 
at  end  of  heel) 


(Cont inued) 
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Soils  and  Seepage  Data  Item  Definitions  (Continued): 


List 

Name 

Variable 

Name 

Units 

Default 

Value 

SPHF 

PHIFZ 

deg 

0.0 

COHFZ 

psf 

o 

o 

CAMASF 

pcf 

0.0 

RKAFZ 

factor 

c 

DELTAF 

deg 

0.0 

RKAEFZ 

factor 

C 

SPH1 

LC 

0,  1-10 

PHI1 

deg 

0.0 

C0H1 

psf 

0.0 

GAMAS1 

pcf 

0.0 

(The  list  may  be  terminated 
SPH1  RKA1  factor  C 

DELTA1  deg  0.0 

RKAE1  factor  C 

(Con 


Def init ion 


Angle  of  internal  friction  (2) 

Cohesive  strength  of  filter  zone 

(2) 

Unit  weight  of  filter  (including 
weight  of  water  if  submerged)  (2) 

Active  earth  pressure  coefficient 
for  filter.  Will  be  calculated 
from  PHIFZ  if  not  defined  and  if 
IFWOC  =  2.  Will  be  ignored  if 
IFWOC  =  1 

Wall  friction  angle  for  pressures 
on  face  of  stem 

Mononobe-Okable  earthquake  active 
pressure  factor.  See  Chapter  8  of 
the  Program  Criteria  Specifications 
Document.  Dynamic  Ka  needs  RKK 
and  RKV  from  data  list  SOLP  if  it 
is  to  be  calculated.  Will  be  ig¬ 
nored  if  IFWOC  =  1 

See  note  (10)  and  note  (6)  the 
table  in  paragraph  3-3-1 

Load  case  number  (see  paragraph 
2-5-6) 

Angle  of  internal  friction  (9) 

Cohesive  strength  (9) 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

here  if  defaults  below  are  OK.) 

Active  earth  pressure  coefficient. 
Will  be  calculated  from  PHI1  if  not 
defined  and  if  IFWOC  =  2.  Will  be 
ignored  if  IFWOC  =  1 

Wall  friction  angle  for  pressures 
on  face  of  stem 

Mononobe-Okabe  earthquake  active 
earth  pressure  factor.  See 

inued) 
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List 

Name 

Variable 

Name 

Units 

Default 

Value 

Dof init ion 

SPH1 

RKAE1 

Chapter  8  of  tne  Program  Criteria 
Specifications  Document.  RKAE1 
needs  RKH  and  RKV  from  data  list 

SOLP  if  it  is  to  be  calculated. 

Will  be  ignored  if  1FWOC  =  1 

HCMIN 

ft 

* 

Minimum  allowable  earth  cover  over  the 
end  of  the  heel,  measured  vertically. 
This  is  used  as  a  constraint  in  module 
FD  and  is  compared  in  module  FA.  It 
is  ignored  in  modules  SA,  SP,  WA,  WD, 
UA,  and  UD 

SPH2 

See  note  (10) 

LC 

0,  1-10 

Load  case  number 

ELTS1 

ft 

Elevation  of  top  of  soil  layer  1. 

Soil  layer  2  need  not  be  included 
if  it  is  the  same  as  soil  layer  1 

PHI2 

deg 

0.0 

Angle  of  internal  friction 

C0H2 

psf 

0.0 

Cohesive  strength 

GAMAS2 

pcf 

0.0 

Unit  weight  of  soil  (including 
weight  of  water  if  submerged) 

(The  list 

may  be 

terminated 

here  if  defaults  below  are  OK.) 

RKA2 

factor 

C 

Active  earth  pressure  coefficient. 

Will  be  calculated  from  PHI2  if  not 
defined  and  if  IFWOC  =  2.  Will  be 
ignored  if  IFWOC  =  1 

DELTA2 

deg 

0.0 

Wall  friction  angle  for  pressures 
on  face  of  stem 

RKAE2 

factor 

c 

Mononobe-Okabe  earthquake  active 
earth  pressure  factor.  See  Chap¬ 
ter  8  of  the  Program  Criteria  Speci¬ 
fication  Document.  RKAE2  needs  RKH 

(Continued) 

*  The  default  calculation  for  HCMIN  is  (3  +  0.  1  (ETS-ESHW)  5.0  and  is 
calculated  separately  for  each  load  case  if  the  default  is  requested 
and  the  wall  is  a  floodwall.  The  default  value  for  retaining  walls  is 
zero.  If  a  value  is  inputted  in  the  data  list,  it  will  be  used  for 
alL  load  cases. 
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f.  All  situations  with  OMEGA  greater  than  zero  also  include  the 
resisting  force  of  the  parallel  component  of  the  weight  of 
the  neutral  block,  along  the  inclined  failure  surface. 

g.  Users  should  consider  the  impact  of  ETL  1110-2-256,  24  June  1981, 
"Sliding  Stability  for  Concrete  Structures",  when  selecting 
their  values  of  NSLIDE  in  optional  data  list  SLID. 

NSLIDE  =  1  is  the  default  action  for  retaining  walls.  Its  action 
is  described  in  para  2-5-1  of  the  Basic  User's  Cuide,  page  3-10  of 
the  User's  Reference  Manual,  and  Exhibit  H  of  the  Program  Criteria 
Specif ications  Document.  It  is  based  on  ETL  1110-2-184  and  uses 
a  limit  state  force  ratio. 

NSLIDE  =  2  is  the  default  action  for  flood  walls.  Its  action  is 
described  in  para  2-5-2  of  the  Basic  User's  Cuide,  page  3-10  of 
the  User's  Reference  Manual,  and  Exhibit  I  of  the  Program 
Criteria  Specifications  Document.  It  is  based  on  EM  1110-2-2501 
and  uses  allowable  soil  strengths  in  force  equilibrium. 

NSLIDE  =  3  is  available  in  the  program  through  use  of  data  list 
SLID,  to  conform  to  the  sense  of  ETL  1110-2-256.  See  Exhibit  J 
of  the  Program  Criteria  Specifications  Document  for  a  description 
of  the  action  when  NSLIDE  =  3.  Data  list  SLID  is  described  below: 


SLID  LC  NSLIDE  FSMIN 


where 


SLID  =  name  of  data  list 

LC  =  load  case  number  (1-10,  or  0  for  all  cases) 
NSLIDE  =  3 

FSMIN  =  minimum  factor  of  safety  on  material  properties, 
for  design,  using: 


ultimate 


Jallow 


FS 


tan(^allow)  = 


tan^test) 

FS 


See  para  9,  page  20,  of  ETL  1110-2-256  for  suitable 
values  for  FSMIN  when  NSLIDE  =  3. 


I 

t 
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SURCHARGE  DATA 


3-4-1  All  Surcharge  Data  Lists  Are  Optional: 

a.  All  surcharge  data  lists  may  be  used  in  modules  SA ,  SP ,  FA, 
and  FD. 

b.  Surcharge  data  lists  SCFD,  SCFH,  and  SCWH  may  be  used  in 
modules  WA,  WD,  UA,  and  DD. 

c.  Surcharge  data  lists  SC FV  and  SCWV  are  not  used  in  modules 
WA,  WD,  UA,  and  UD . 

3-4-2  Surcharge  Data  Item  Definitions  (See  Figure  3-4): 


List 

Name 

Variable 

Name 

Units 

De  fault 
Value 

Definition  (See  Note  1) 

SCFD 

Vertical  forces  on  concrete 

IX 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

PVS 

lb/ft 

0.0 

Line  load  centered  on  top  of  stem 

PVB 

Ib/f  t 

0.0 

line  load  on  base  slab  at  X  coordinate 
value  DVB  from  vertical  line  through 
the  basic  working  point 

DVB 

ft 

0.0 

X  coordinate  from  basic  working  point 
to  PVB.  Negative  if  PVB  is  on  toe 

SCFH 

Horizontal  forces  on  concrete 

LC 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

PHI 

lb/ft 

0.0 

Line  load  at  elevation  ELPH1.  Must  be 
negative  if  on  toe 

ELPH1 

ft 

— 

Elevation  of  force  PHI.  May  be  at  any 
elevation  on  or  above  bottom  of  toe 

PH2 

lb/ft 

0.0 

Line  load  at  elevation  FLPH2 

ELPH2 

ft 

— 

Elevation  of  force  PH2.  Must  be  above 
base,  on  stem  only 

SCFV 

Vertical  line  loads  on  soil  surface 

LC 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

PV1 

lb/ft 

0.0 

Line  surcharge  at  X  coordinate  DV1 

DV1 

ft 

0.0 

X  coordinate  at  line  load  PV1 .  See 
note  (2) 

(Cont inued) 
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3-4-2 

Su  rcharge 

Data  Item  Definitions  (Continued): 

List 

Name 

Variable 

Name 

Units 

De  fan  1 1 

Value 

Definition  (See  Note  1) 

SCFV 

PV2 

lb/ft 

o 

o 

Line  surcharge  at  X  coordinate  DV2 

I)V2 

ft 

0.0 

X  coordinate  at  line  load  PV2 

PV3 

lb/ft 

o 

o 

Line  surcharge  at  X  coordinate  DV3 

DV3 

ft 

0.0 

X  coordinate  at  line  load  PV3 

PV4 

lb/ft 

o 

o 

Line  surcharge  at  X  coordinate  DV4 

DV4 

ft 

0.0 

X  coordinate  at  line  load  PV4 

PV5 

lb/ft 

0.0 

Line  surcharge  at  X  coordinate  DV5 

DV5 

ft 

O 

o 

X  coordinate  at  line  load  PV5 

SCWH 

Horizontal  pressures 

LC 

o 

»-H 

1 

o 

Load  case  number  (see  paragraph  2-6-6) 

W1 

psf 

0.0 

Pressure  on  any  portion  of  stem  above 
finished  grade 

ELW1T 

ft 

— 

Elevation  of  top  of  Wl.  Must  be  be¬ 
tween  the  top  of  stem  and  ELW1B 

ELW1B 

ft 

— 

Elevation  of  bottom  of  Wl.  Must  be 
below  F.LW1T 

W3 

psf 

0.0 

Pressure  at  finished  grade  elevation 
over  end  of  heel.  See  note  (2) 

W4 

psf 

0.0 

Pressure  at  bottom  of  key  if  key  is  at 
end  of  heel  (KFLAG  =  0)  or  at  bottom 
of  end  of  heel  if  no  key  or  if  key  is 
under  the  stem  (KFLAG  =  positive) 

SCWV 

Vertical  surcharge  pressures  on  soil 
surface 

LC 

0,  1-10 

Load  case  number  (see  paragraph  2-6-6) 

WT 

psf 

0.0 

Area  surcharge,  over  a  portion  of  toe 
only- 

WWT 

ft 

0.0 

Width  of  WT 

DWT 

ft 

0.0 

Horizontal  distance  from  basic  working 
point  to  stem-side  edge  of  area  cov¬ 
ered  by  WT.  Always  entered  positive, 
over  toe  onlv 

(Continued) 
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Variable 

Name 


Units 


Default 

Value 


Definition 


BW2 

ft 

(1) 

Maxinum  value  for  BW  in  module  FD.  Also 
needed  for  allowable  bearing  pressure  inter¬ 
polation  in  modules  FA  and  FD.  Must  be 
larger  than  BW] 

BS 

ratio 

0.0 

Base  bottom-side  slope,  BS  vertical  to  1.0 
horizontal,  0.0  =  level 

BS1 

rat  io 

0.0 

Minimum  value  for  BS  in  module  FI) 

BS2 

rat  io 

0.3333 

Maximum  value  for  BS  in  module  FD 

BASER 

ft 

0.0 

Base  horizontal  radius  defining  trapezoidal 
plan,  measured  from  basic  working  point, 
positive  over  heel.  Base  is  always  1.0  ft 
wide  under  the  basic  working  point.  0.0  = 
rectangular  (infinite  radius) 

TMINB 

in. 

(3) 

Minimum  allowable  base  slab  t  .  See 
paragraph 

Key  Description 

KFLAG 

0  or  1 

1 

0  if  key  is  at  end  of  heel; 

1  if  key  is  under  stem 

DKEY 

ft 

0.0 

Key  length,  measured  vertically  along  heel 
side 

DKEY1 

ft 

0.0 

Minimum  value  for  DKF.Y  in  module  FD 

DKEY2 

ft 

(7) 

Maximum  value  for  DKEY  in  module  FD 

BKTF 

ratio 

3.0 

Toe-side  face  batter,  1.0  horizontal  to 

BKTF  vertical 

WKEY 

in. 

TMINB 

Width  (thickness)  at  bottom  of  key.  See 
note  (12) 

Heel  Description 

HEELT1 

in . 

(8) 

Thickness  at  stem.  See  note  (12) 

HEELT2 

in . 

TMINB 

Thickness  at  end,  not  including  any  key.  May 
not  be  greater  than  HEELT1 

HEELW 

ft 

(9) 

Width  (horizontal  protect  ion).  See 
note  (10) 

(Cont inued) 
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3-6-4  Wall  Geometry  Data  Item  Definitions  (Concluded): 


NOTES : 


(1)  Required  data  item  with  no  default  value  or  default  cal¬ 
culation  procedure. 

(2)  Will  be  calculated  to  be  as  large  as  possible.  See 
Figure  3-6. 

(3)  Calculated  by  program. 

(4)  See  paragraph  3-6-2a(l). 

(5)  Note  (1);  must  be  below  top  of  soil  layer  7  as  defined  by 
data  list  SOLT. 

(6)  Three  fifths  of  ETS  -  BTE1  or,  as  determined  by  module  FD, 
between  BW1  and  BW2 . 

(7)  Default  value  for  a  floodwall  is  0.8  of  ETS-BTE1  if  KFLAG  is 
defined  or  0.0  if  KFLAG  is  not  defined. 

(8)  Default  values: 


a.  TMINB. 

b.  Top  of  heel  must  not  slope  down  toward  the  stem. 

c.  Set  at  top  of  toe  at  stem  if  IBSAME  =  1  and  if  it  is 
strong  enough. 

(9)  See  paragraph  3-6-2a(3). 

(10)  Program  verifies  consistency  of  following  equations, 
within  0.01  ft,  or  calculates  values  to  complete  the 
equations: 


BW  =  TW2/STR  =  TW2  +  (TSTB/12.0)  +  HEELW 


(11)  May  not  be  less  than  TMINS. 

(12)  May  not  be  less  than  TMINB. 

(13)  When  a  single  batter  is  desired  on  the  heel-side  face  of 
the  stem,  use  HSTPH  =  0  and  HSTPB  =  anything  and  use 
HSBPB  for  the  single  batter. 
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8-2-3 

Concrete 

Data  Item  Dt  f initions 

(Concluded) : 

Data 

Variable 

Default  Value 

List 

Name 

Units 

Hydraulic 

Nonhydrau 1  ic 

De f ini  Lion 

STLD 

MAXBAR 

ASTM 

size 

number 

11 

1 1 

Maximum  bar  size 
allowed  by  user 
(3-11,  14,  or  18 
on  1  y ) 

SPAMIN 

in. 

MAXBAR' s 
diameter  *  2 
or  MAXBAR 's 
diameter  + 
2.25,  which¬ 
ever  is 
larger 

Minimum  acceptable 
clear  spacing  for 
bar  size  entered  for 
MAXBAR 

WGHT 

GAMAC 

pcf 

150.0 

150.0 

Unit  weight  of 
concrete 

GAMAW 

pcf 

62.5 

62.5 

Unit  weight  of  water 

NOTES: 

(1) 

E^.  is  calculated  from  the  expression  in  paragraph  8.5. 
AC  I  code  318-77:  =  (OAMAC-5 . 0)  1  ‘  5  33.0V  FPCON  . 

.1  of 

(2) 

FSTLMX  is  taken  at  one  half  of  FYSTL  for  nonhvdraulic 

structures . 

(3) 

IBSAME  generally  defaults  to  zero  but  will  be  used  as 
for  analysis  of  a  level  base  of  default  thickness. 

one 

8-3 

OUTPUT.  Output  information  is  placed  in  data  lists  WLA,  WLAB, 
WLAH,  WLAK,  WLAS,  WLAT,  STLB,  STLK,  and  STLS. 

8-3-1 

Data 

Check.  The  data  check  procedures  at  the  beginning  of 

module  WD  perform  a  variety  of  checks  to  make  sure  that  enough 
data  items  have  been  defined  to  enable  the  program  to: 


a.  Establish  the  concrete  dimensions  with  enough  accuracy  for 
the  program  to  be  able  to  compute  the  total  forces  from  loads 
in  the  form  of  pressure  diagrams. 

b.  Describe  the  outlines  of  the  various  pressure  diagrams  (seep¬ 
age,  passive  pressure,  vertical  earth  and  surcharge  pressures, 
ets) . 

The  questions  and  printout  statements  possible  during  the  data  check  are 
numerous  and  varied.  Care  has  been  taken  to  make  them  self-explanatory 
and  to  allow  interactive  recovery  where  feasible.  Where  it  is  not 
feasible,  the  module  aborts  with  a  message  telling  the  user  what  to  do 
in  the  executive  phase  before  trying  again  to  run  the  module. 


8-3-2  Wall  Geometry.  The  wall  geometry  established  by  module  WD  is 
reported  in  two  ways: 

a.  A  table  of  analysis  geometry  data  lists  is  printed  in  the 
format  shown  below.  The  wall  is  the  one  described  in 
Exhibits  K-L  of  the  Program  Criteria  Specifications  Document. 
The  table  is  printed  to  the  time-sharing  terminal  and  the 
report  file: 

it 

it  DESIGN  SUMMARY 

it 


WLA 

ETS 

TW2 

STR 

HEELW 

100.0000 

5.600000 

0.4000000 

8. 700000 

WLAB 

BW 

BS 

BASER  (LIST=WLBR) 

16.30000 

0. 

0. 

WLAH 

HEELT2, 

HEELW 

HEELT1 

18.00000 

8.700000 

18.00000 

WLAK 

KFLAG 

DKEY 

WKEY 

BKTF 

0 

5.700000 

18.00000 

8.142857 

WLAS 

TSTT 

TSB 

TSTB 

HSTPH 

HSTPB 

18.00000 

0.1935484 

24.00000 

0. 

0. 

HSBPB 

0.1935484 

WLAT 

BTE1 

T0EHT 

TS2 

TW1 

TS1 

83.00000 

18.00000 

100.0000 

0. 

100.0000 

_ 

TMINB 

TMINS 

18.00000 

18.00000 

A  value 

of  - .  1234E30 

means  that  that  item  is  not 

def ined . 

b.  A  table 

of  wall  corner  coordinates 

is  printed  to 

the  report 

file.  ' 

rhis  table  is 

illustrated  in 

paragraph  7- 

4- 2d (2)  and 

is  also 

available  with  the  LOOK  XY 

command. 

8-3-3  Reinforcement  data  are  printed  in  the  report  file  in  tabular  form 
as  shown  in  paragraph  7-4-2d(3)  for  module  WA.  This  is  also 
available  with  the  LOOK  command  for  data  lists  STLB,  STLK,  and  STLS. 

Reed  paragraph  7-2-2a(5)  about  editing  the  reinforcing  steel  description 
produced  by  module  WD  before  running  module  WA  to  analyze  that 
description. 
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11-3-2  ACPS : 


ACPS  LC  LOC  HS(LC,LOC)  EHS(LC,LOC)  YVS(LC.LOC) 


LC  =  load  case  subscript  (0  or  1-10) 
LOC  =  location  subscript  (1-68  maximum) 


HS(LC,n)  =  static  horizontal  lumped  force  on  stem,  at  YVS(I.C,n), 
lb/horizontal  ft 

EHS (LC, n)  =  dynamic  horizontal  lumped  additional  force  on  stem,  at 
YVS(LC.n),  lb/horizontal  ft 


lion  of  HS(LC,n) 

and  EHS (LC , 

n) 

..  —  YVS(LC.l) 

HS(LC,1) 

EHS (LC , 1 ) 

l  YVS(LC , 2 ) 

HS(LC,2) 

EHS (LC , 2 ) 

\  YVS(LC, 3) 

HS(LC, 3) 

EHS(LC, 3) 

NOTES: 

1.  Intermodular  transfer  of  intermediate  answers: 


Top  element  (LOC  *  1)  is  at  grade  on  wall. 
One  intermediate  clement  (LOC  -  2  through 
last  -  1)  at  each  node  (see  NODE  and  IFWOC 
in  data  list  SOLP  in  paragraph  3-3-2. 
c.  Bottom  element  (LOC  *  last)  is  at  base  of 
stem. 


User-defined  input: 

Elements  may  be  at  any  convenient  eleva¬ 
tions,  but  the  LOC  subscripts  must  start 
at  1  and  be  in  order. 

The  first  element  not  used  must  have 
YVS  *  undefined. 


See  note  2c  for  data  list  ACl'H  (paragraph 
11-3-1)  for  a  warning  about  use  of  data  list 
ACPS. 


Data  List  ACPS — Arrays  HS,  EHS,  YVS  from  Modules  SP,  FA 


11-3-3  BPH  and  BPV: 

BPH  LC  N  IRLT(LC)  EPBW(LC)  WB(LC,N}  HB(LC ,N)  EHB(LC,N)  FHB(LC,N) 

BPV  LC  N  IRLT(LC)  EPBW(LC)  DB(LC.N)  VB{LC,N)  EVB(LC.M)  FVB(LC.N) 

i.r  =  load  case  subscript  (0,  l-lu» 

X  =  base  end  code  subscript  (1  or  2) 

IRLTtLC)  =  resultant  location  code  (-1 ,  0,  or  +1) 

FPBW(LC)  =  effective  portion  of  base  width,  ft 

See  paragraph  11 — Id.  Array  VB{LC,N)  contains  the  total  bearing 
pressures  calculated  by  module  FA. 


v.t’.  uv  .Lt.il  s  0,0 

at  point  z 


Values  are  illustrated  with  negative  direction  (the  usual  one) 

Value  (  )  =  WB  (  )  for  wind  load 

(psfl  =  HB  (  )  for  earth  horizontal  +  surcharge  horizont.il 

=  EHB  (  )  for  horizontal  earthquake  additional  pressures 
=  FHB  (  )  for  horizontal  net  hydrostatic 
=  DB  (  )  for  weight  of  concrete 

=  VB  (  )  for  applied  forces  vertical  (see  array  V) 

=  EVB  (  )  for  vertical  earthquake  additional  pressures 
=  FVB  (  )  for  uplift 


Data  Lists  BPH  and  BPV — t  enoral  Description. 

The  coordinates  of  point  Z  (XZ  and  YZ)  are  shown  in  the  report  file  from 
the  overturning  computations  in  Modulo  FA. 


11-6 


12-5 


SUMMARY  OF  DATA  LIST  CONTENTS  (Continued): 


I 


!'i 


Data 

Liat 

Data 

Item 

Units 

Def init  ion 

SEEP 

LC 

F  ACM 

Uotef  elevot  tons  owl  s  oor«=*  t*i>  tin- 

LOAD  CASF  NUMBER  (1  lO  OK  0  f OK  AL 

l  OAM 

CASK*.  1 

FLUT 

F.LUH 

FOOT 
\  00 T 

ELEV  OF  UATER  1  EVCE  OVF  R  Kir 

ELI  V  OF  UAH  K  l.l'VI  L  "VI  R  1 II  I'.l  'WA' 

A  SI  11. 

l  W  A  r  f  F  ' 

HGSUI 

ism: 

i  -o 

SOILS  UF  TGHT  i  MANGE  PIJI  Tf.i  HiPRADI 

1  EACH  I.FJAP  I  'ASF  SlIARAII  CITER. 

ii'  HR  AM 

.  =  AL 

|l-_or  •* H  1  h  * 

1  A‘  NU  1 

isr  t 

1/34 

i,  o,  uk  4  ruK  t  y i-i  oi  !]i  (  rn(;i:  ■ 

LULL  ! 

-(  «- 1 .1  V 

KRACR 

I  / 

l  IOR  CRACK  <1  W3,  W4>  OVFK  HUE.  / 

1  0I-'  AI 

?  IVI  suit. 

SI.  IP 

1  C 

1  ACH 

SI  L'lino  control  S«i  t-\  -  *\r- c*  -i  I  "-o  ON! 
LOAD  GASt  NlirtWR  (l  - 1  •>  OK  0  I  Ok  Al  i 

A 

1  HAH 

I'ASl  S  l 

NSL IDE 

UM  4 

\,  V.  5.  UK  4  FUR  St.  HUNG  CAl  DM  Al 

ion  rvr 

V  ML •  T  If  IN 

V  SHIN 

RAF  10 

MINIMUM  FAC  FDR  OF  SAFI  TY  AGAINST  ‘.l 

iru  no 

sou  ■ 


IF  WOC 
NOP  f. 
IF  SOM 
NPPP 
RKH 
RK  V 
CEMA 


Soils  desnin  por*-ime 

EACH  LOAD  CASF  MUMPER  (1  10  OR  r  OP  Al  -  LOAD  I  flf,l  U 
10R0  1  F  OR  INCREMI  NTAL  Ul  PGL  MEIHUP  (1R  '  FDR  (dill. HMD 

EACH  MUMPER  OF  MOPES  TO  UGI  UHF  M  If  WIJF  1  !>  It  SOM 
10R2  1  FOR  SINGLE  WEDGE  TRIAL  SURI  API  .  .  FOR  Mill  T'.II.F 

1-5  OVERTURNING  PASSIVE  F-R|  G0URL  SHAFT  COPf  •  ‘  STRUT 

RATIO  HOR  17  EAR  Tl  IDUAW-  ACC  EL  L  RA I  I  ON  >  A)  T  OR 
RATIO  VERT  EAR  f  HOI  TAKE  ACCI:  L  ERA  T  J  ON  FAG!  DR- 
RATIO  ACTIVE  PRESSURE  MOMFNI  ARM  FAGTOP  1  OR  ARCHINI!  CASE 


SPf  .5 


Soil  iiroptr  t  les.  exist  soil  lauei  3  it.nn  i 
E'HF3  DEO  ANGLE  OF  INTERNAL  FRICTION.  Suit  lAYfp  A 

COM3  FSF  COHESIVE  STRENGTH  OF  SOIL  IAYTR  3 

GAMAS3  I.P/ OF  UNIT  WEIGHT  OF  G01I  LAYER  3.  SAT  I  IRA  F  FTP  IF  PEI  "W  ur 


PHI  S3 

ICG 

MAX  ANGLE  OF 

SL.  (MING 

r k i r r i ijn 

UN  SO  II  1  AVI  K 

ADHS.3 

F-SF 

SLIDING  AUHt‘ 

.  TVE  S  TIVI. NGIFT  1 

UR 

sun  i 

. ATF  F. 

ABP3TN 

F'.iF 

All  OU 

KkNG 

i'KF  ssi  iki: 

.  TCU 

ill 

LAY  f 

t  .  i'J  A  F>  t  ! 

BAS* 

APR  tPN 

I'-'TV 

ALLOW 

KKNG 

pkl  sr>(  iki: 

I.IIT1 

1 II 

l  AY*  ! 

V  3  MAI-' 

!•■  OUl  HA' 

APT -3  ru 

f-sf 

ALI  UW 

UR  NG 

I’KT.SSUftl 

•  I  OR 

01- 

!  AVI 

3-  Ul 

KASf 

APF-3PU 

PSF 

ALLOW 

KKNI  i 

F'KL  SSI  IRE 

H«  u  r 

MF 

1  AY’  I 

<  3.  U  !  (• 

I  BASF 

El  PS 3  FOOT  I  LE  VAT  ION  CURKL SFONP  IMG  Tl)  API  3 PN  "'p  API-U'W 


SFT  4 


'3PK5 


Soil  WOP*»'t  i-n,  i-xisMna  Mill  |.\i;  I-  4 


1  i.  ru 

l  01 )  1 

i:u  v  or  top  m  sun  i 

AVI  K 

1 '  H 1 4 

PF  G 

AN (31... EI  OK  INP.kNAL  1  RJ 

ul  JON 

•  MUl  .4' 

*\'  -1 

COM4 

1-  ’  131- 

coHKSioi-;  sip-t  noth  of 

SOIL 

1  A  >  E. 1  -.  4 

VAHAU4 

LB/CH 

UN CT  WEIGH 1  f if-  SO  XL  1 

Atf  « 

A  r  i«.  .*• 

Tl  M  l»  < 

■JU  U/  T 

RHIS4 

pit; 

MAX  AN(3I  1:  01  SI  II.HNU 

i  Ki(M  1  OM 

ON  Sit 

II  1AM'  ^ 

AMIIS4 

l-SF 

SLIMING  AtiHI-.SIVE  SIR! 

N  r  T  i  ( 

mu¬ 

Hi  1 1  L 

.  AYl  K  > 

AHI'41  N 

F--T3F 

ALI  UU  HUNG  I  'KESSUM 

TOP 

ni  L 

AH  K 

A.  MAI."  i'W 

MASI 

A HP 4 BN 

F'-'aT" 

ALI  OU  BRNG  fKt'SSURr 

mu  r  1 

ni 

1  AVI  !•' 

4.  MAKNiHJ 

masi: 

AMP  4  T  U 

F-SF 

ALl.ug  I<K  NU  F’KI.SSURE 

r  or 

01  i 

Avl  R 

V  !*i  1  M{  «•> 

ABP4BW 

1  ‘  '51 

ALL  OUl  BRNG  F  \< LSS UK! 

HU  U 

Ml 

l  At  1 

1,;  V  U  |  I  •' 

"A(-t 

Soil  tiroTit-ri  l" 'b  >  f 'T 

(  ivw 

wn  l 

1  MU' 

1  1  TS4 

i  oi  i  r 

LUO  Ul  TUI  mi  SUM 

1  AVI  R 

4 

UMTS 

PI  G 

ANGI  E  OF  INTERNAL  I  KH  TTUN 

•nil  i... 

HI.'  ’  . 

CUHS 

l-SF 

CGI  II  S  I VL  MKi;ni.,1H  Ul 

•  .11  11 

1  1 

!<  ' . 

U AMASS 

l.p/EI 

UNI  r  UK  run  r  nr  -,n\\  i 

AVI  \< 

'  .  .  ‘  . 

>A  Tl  IK- A. 

U  H  1  1  HI  1 

1  !Ui  IJ  ' 

)  HIS?.. 

DEG 

MAX  ANULK  Ul  M...  I  Ml  N«i 

•  IKI  U 

1  I  UN 

1  1  iN  ' 

ill.  l  A V  iv 

ADHSS 

F-SF 

SLIMING  AMHl  S|  01.:  S1RI 

v|l  i !  H 

1  !  IK* 

'-(HI 

At  IK  ‘  • 

AHP5TN 

FGF 

ALI  OW  MKN(j  i  Mi  SSUKI 

mi  ■ 

i  II  | 

AVI  1- 

,  .  N  Al- 1  '■  1 U 

LAS! 

ahfsbn 

psr 

AI..I  OU  MK’N(3  PRLSSMkr 

HU  T  T 

nr 

1  AVI 

?, .  NAL  KilLI 

HA  -i 

ABPSTW 

F-SF 

ALLUU  MKNF.  -  R?  SUM  IRC 

1  UF' 

nr  i 

AVI  K 

U  1  [»  MA 

St 

ARPS HU 

rsi 

ALI  GU  HRNG  IMvK'U.URI 

MOT  i 

ni 

1  A  >  F 

i  -  s.  u  :  mi 

HASI 

i: 


i 

i 
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S UMMARY  OF  DATA  LIST  CONTENTS  (Continued): 


it  a 

st 

Data 
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